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(54) NOVEL HETEROCYCUC AMDE COMPOUNDS AND MEDICINAL USES THEREOF 

(57) A heterocyclic airade compound oi the lorniula(l) 




o 
o 



wherein each syn*ol is as delined in the specification, a pharmacologically acceptatal salt th»eof. a pharmaceutical 
conposition thereof and a pharmaceutical use thereof. The heterocyclic amide compound and a phamracologicaly 
acceptable salt thereof of the present inwwrtion have siperior inhtoitory action on chymasegroip in mammals inclusive 
of human, and can be administered orally or parenterally. Tlierefore. they are useful as ehymase inhibitors and can be 
used for the prophylaxis and treatment of various diseases caused by ehymase. such as those caused by angiotensin II. 
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Description 
Technical Field 

[0001] The present invention relates to a novel heterocyclic amide compound, a pharmacologically acceptable salt 
thereof, a pharmaceutical composition thereof, and a pharmaceutical use thereof More particularly, the present inven- 
tion relates to pyridoneacetamide and pyrlmidoneacetamide derivatives useful pharmacologically, diagnosticaily and for 
the prophylaxis and treatment of diseases, and a pharmacologically acceptable salt thereof. Moreover, the present 
invention relates to a intermediate necessary for the synthesis of the above-mentioned heterocyclic amide conpound. 

Background Art 

[0002] Angiotensin II shows physiological activities such as vasopression by strong contraction of blood vessel, stim- 
ulation of aldosterone secretion from adrenal cortex (aldosterone retains sodium), and the like, and is considered to be 
a causative substance or risk factor of diseases such as hypertension, hypercardia, myocardial infarction, arterioscle- 
rosis, diabetic and non-diabetic renal diseases, vascular restenosis after PTCA (percutaneous transluminat coronary 
angioplasty) and the like. 

[0003] It is known that this angiotensin II is generated by cleavage of two amino acid residues from angiotensin I, 
which is a peptide consisting of ten amino adds present in a living body, and that angiotensin converting enzyme (ACE) 
is involved in said deavaga Thus, numerous ACE inhibitors have been devetoped for the prophylaxis and treatment of 
the above-mentioned diseases. 

[0004] Meanwhile, actions of a chymase group including human heart chymase, human mast cell chymase and 
human cutis chymase, which is one of tiie subfamilies of serine protease, have been drawing attention in recent years. 
[0005] n has been clarified that chynase is involved in the course of generation, which is independent from ACE, of 
angiotensin II in the conversion of the above-mentioned angiotensin I to angiotensin II (Okunishi et al., Jpn. J. Pharma- 
col. 1993. 62. p. 207 etc. and others). Also, chymase is known to use. as substrates, numerous physiologically active 
substances such as extracellular matrix, cytcrfdne. substance P. VIP (vasoactive intestinal polypeptide), apoprotein B 
and the like, and known to be responsible for the activation of other proteases such as collagenase ilgakuno amjmi 
MlyazaWetal.. 1995, 172.P. 559). * 
[0006] Therefore, chymase inhibitors are expected to become inhibitors of angiotensin II action, as well as agents for 
the prophylaxis and treatment of various diseases caused by chymase. since it inhibits generation of ACE non-depend- 
ent angiotensin II. A patent application drawn to a chymase inhibitor based on these ideas has been already filed 
(W093/25574). ' 
[0007] The above-mentioned patent application W093/25574 in tiie name of PFEER Inc. disdoses a series of pep- 
tide compounds which are chymase (indusive of human heart chymase) inhibitors. However, these con^unds are 
peptide conrpounds which are unsatisfactory in terms of oral absorption, and no pharmacological test data are availa- 
ble. 

[0008] Patent applications filed by ZENECA Inc. (Japanese Patent Unexamined PiA)lication Nos. 286946/1993 
5678V1994 and WO93y21210), J. Med. Chem. 1994. 37. p. 1259, J. Med. Chem. 1994. 37, p. 3090. J. Med. Chem' 
1994. 37. p. 3303, J. Med. Chem. 1994, 37. p 3313, J. Med. Chem. 1995, 38, p 98. J. Med. Chem 1995, 38, p 212 and 
others disdose or report heterocydic compounds which are human leukoc^e elastase inWbitors, and these com- 
pounds are known to selectively Inhbit human leukocyte elastase. 

[0009] Patent applications filed by ICI Americans Inc. (now ZENECA Inc.) (Japanese Patent Unexamined Publication 
Nos. 45395/1989), J. Am. Chem. Soc.. 1992, 114, p 1854, J. Med. Chem. 1995. 38. p. 76, J. Med. Chem 1995. 38, p. 
3972 and others disdose or report peptide compound having heterocyde. These compounds are also known to selec- 
tively inhft)it human leukocyte elastase. 

(001 0] It is therefore an object of the present invention to provide novel compounds having superior chymase inhftji- 
tory activity, pharmaceutical conpositions thereof and chynriase inhibitors. 

Disclosure of the Invention 

[001 1] The present inventors have conducted intensive studies in an attempt to achieve the above-mentioned objects, 
and found that, by modifying or converting a part of the structure of the compound disdosed by ZENECA Inc. and the 
like, conpounds can be obtained that inhibit chymase group, indusive of human heart chymase. with high selectivity, 
without inhibiting otiier enzymes such as human leukocyte elastase. which exhibit superior characteristics in absorp^ 
tion, safety and stability in Wood, which resulted in the completion of the present invention. 
[001 2] Accordingly, the present invention realtes to a heterocydic amide compound of the fomiula (I) 
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RHN 



10 




(D 



wherein 



75 



20 



25 



r5. r6 and 



M 
Y 
Z 



is a hydrogen atom, alkyl. — CHO. -CONHg. — C0R\ — C00R\ -C0NH0R\ — C0NHR\ 
— CONR^R^\ -C0NHS02R\ — COSR\ -COCOR^. -COCOOR^. -CONHCOOR^, 
— COCONR3R^ _csxR\ — SOgWRV ^02NR^R^' or — SO2E wherein R^ and R^* may be the 
same or different and each is independently alkyl. cycloalkyl. cydoalkylaikyl, aryl. arylalkyi, heter- 
oaryl, heteroarylaikyl. heterocycle or heterocyclic alkyl, R^, R^ and R^ may be the same or different 
and each is independently a hydrogen atom, alkyl or arylalkyi, or — NR^R^ may in combination forma 
heterocycle, X is a single bond, — NH— , — 0~or — S — , W is a single bond, — NH— ^ — NHCO— , 
_NHCOO — or — NHCONH— . and E is a hydroxyl group or amino; 

may be the same or different and each is independently hydrogen atom or alkyl. or one of R^. R^ and 
R^ is aryl, arylalkyi, arylalkenyl. heteroaryl, heteroarylaikyl or heteroarylalkenyi and the rest are hydro- 
gen atom; 

is a cartxHi atom or nitrogen atom, provided that when M is a nitrogen atom. R^ is void; 
is cycloalkyl. aryl or heteroaryl; 
is a group of the fornrula (i) 



30 



35 




40 



45 



formula (ii) 



or formula (in) 



so 



m 



55 



wherein R® band may be the same or different-and each Is independently hydrogen atom, alkyl, 
aryl, arylalkyi, heteroaryl. heteroarylaikyl halogen, trifluoromethyl, cyaro, nitro. — NR^^^R^*^, 
-hNHSOjR^^. -0R^°. -C00R^° — C0NHS02R^° or — CONR^*^R^^ wherein and R^°* may be 
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the same or different and each is independently hydrogen atom, alkyi, cycloalkyl. cycloalkylalkyi aryl 
arylalkyl. heteroaryi. heteroarylalkyl or trifiuoromethyl. or -NR^^^R^o* may in combination form 'hete^ 
rocycle. A is -O—, — S— or — NR^^^^^^^j^ pis jg ^ ^^ogen atom, alkyl. cycloalkyl or cycloalky- 
lalkyi, and a. b. c and d are each a carbon atom or one of them is a nitrogen atom and the rest are 
cartxjn atom; and 
n isOorl, 

wherein, of the above-mentioned groups, alkyl. cycloalkyl. cycloalkylalkyi, aryl, arylalkyl. arylalkenyl. heteroaryl heter- 
oarylalkyl. heteroarylalkenyl, heterocyde and heterocyclic alkyl each optionally has a substituent. (hereinafter to be 
also referred to as compound (I)) 
or a pharmacologically acceptable salt thereof. 

[0013] The present invention also relates to the above-mentioned heterocyclic amide corrpound of the formula (I) 
wherein Y is an optionally sitjstituted aryl, and a pharmacologically acceptable salt thereof; the above-mentioned het- 
erocyclic amide compound of the formula (I), wherein 2 is a groip of the formula (i), and a pharmacologically accepta- 
ble salt thereof; and the above-mentioned heterocyclic amide compound of the formula (I), wherein one of R^. R® and 
R is optionally sii)stituted aryl and the rest is hydrogen atom, provided that when M is a nitrogen atom, R^ is voki and 
a pharmacologically acceptable salt thereof. 

[0014] The present invention further relates to a compound of the formula (II) 




(H) 



wherein each symbol is as defined above (hereinafter to be also referred to as conrpound (11)), which is useful for the 
synthesis of compound (I). In addition, the present invention relates to a conpound of the formula (XXVI) 




POCVI) 



wherein each synnbol is as d^ined above (hereinafter to be also referred to as compound (XXVI). whteh is useful for the 
synthesis of conrpound (0 and which has superior chynase inhMory activity, and a pharmacologicaily acceptable salt 
thereof. 

[001 5] The present invention moreover relates to a pharmaceutical composition containing corrpound (I), conpound 
(XXVO or a pharmacologically acceptable salt thereof, and a pharmacologically acceptable carrier, a pharmaceutical 
use thereof, particularly, to a chymase inhibitor. 

[001 6] The symbols used in the present specification are eiqslained in the following. 

[00171 Alkyl at R, R\ r2 - R^o. R^o-, and R^ preferably has 1 to 6 carbon atoms and may be linear or branched. 
Examples thereof include methyl, ethyl, n-propyl. isopropyl. n-butyl. isobutyl, sec-butyl, tert-butyl. n-pentyl, isopentvi n- 
hexyl and the like. 

[00151 Cycloalkyl atR\ R^'. R^o. RiO\ R^^ ^ndY preferably has 3 to 7 carbon atoms and is exemplified by cydopropyl 
cydobutyl, cydopentyl, cyciohexyl. cydoheptyl and the like. 

[0019] Cycloalkylalkyi at R\R^\R^Or^o* and R^2^as the same cydoalkylrnoiety^ ned above and the alkyl 
moiety which preferably has 1 to 3 cart)on atoms and wWch may be linear or branched. Exanples thereof include cydo- 
propylmethyl, 2-cydobutylethyl. 3-cylopentylpropyl, cyclohexytmethyl, 2-cyclohexylethyl. cydoheptylmethyl and the like. 
[0020] Aryl at R\ R^'. R^ - R^o, R^O" and Y is preferably phenyl, naphthyl or an ortho-fused bkydic group having 8 to 
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10 cyclic atoms wherein at least one ring is an aroo^atic ring (e.g.. indenyl and the like), and the like. 

[0021 ] ArylalkyI at . R^'. R^ - R^^ and R^°' has the same aryl moiety as mentioned above and the alkyt moiety which 

preferably has 1 to 3 carbon atonrs and which may be linear or branched. Examples thereof include benzyl, phenethyl. 

3- phenylpropyi. 1-naphthylmethyl. 2-naphthylmethyl. 2-(1-naphthyl)ethy!. 2-(2-naphthyl)ethyl, 3-(1-naphthyl)propyl. 3- 
(2-naphthyl)propyl and the like. 

[0022] Arylalkenyl at R^- R^ has the same aryi moiety as mentioned above and the alkenyl moiety which preferably 
has 2 to 6 cartx}n atoms and which may be linear or branched. Exanples thereof include styryl. 3*phenyt-2-propenyl, 

4- phenyl-3-butenyl. 5-phenyl-4-pentenyl, 6-phenyl-5-hexenyl, 3-(1-naphthyl)-2-propenyl, 4-{2-naphthyl)-3-butenyl and 
the like. 

[0023] Heteroaryi at R\ R^'. R^-R^°, R^*^' and Y is preferably a 5 or 6-membered cyclic group having a carbon atom 
and 1 to 4 hetero atom(s) (oxygen atom, sulfur atom and nitrogen atom), an ortho-fused bicyclic hetero aryl having 8 to 
10 cyclic atoms derived threrefrom. which is particularly exemplified by benzo derivatives and derivatives obtained by 
fusing propenylene. trimethylene or tetramethylene therewith, a stat)le N-oxide thereof and the like. Examples thereof 
include pyn^dyl, furyl. thienyl, oxazolyl, isoxazolyl. imklazolyl. thiazolyl. isothiazolyl. pyrazolyl, triazolyl, tetrazolyt. 1,3.5- 
oxadiazolyl, 1,2,4-axadiazolyl. 1.2.4-thiadiazolyl. pyridyl. pyranyl. pyrazinyl. pyrimtdinyl, pyridazinyl. 1 .2.4-triazinyl, 
1.2,3-triazinyl. 1 ,3.5-triazinyl, benzoxazolyl. t>enzothiazotyl. benzcinnidazolyl. thianaphtenyl, tsothianaphtenyl. benzo- 
furanyl. isobenzofuranyl. chromenyl, isoindoiyi, inddyt, indazotyl, isoquinolyl. quinolyt. phthataztnyi, quinoxalinyl. quina- 
zolirtyt, cinnolinyl. benzoxazinyl and the like. 

[0024] HeteroarylalkyI at R^ R^\ R^ - R'"' and R^°* has the same heteroaryi moiety as mentioned above and the alkyl 
moiety which preferably has 1 to 3 cartxsn atoms and wNch may be iinear or branched. Examples thereof include 2- 
pyrrolyimethyl. 2-pyridytmethyl. 3-pyridylmethyl, 4-pyridyimethyl, 2-thierTylmethyl. 2-(2-pyridyOethyl. 2-(3-pyridyl)ethyl. 

2- {4-pyrinyl)ethyl. 3-<2-pyrrolyl)propyl and the like. 

[0025] Heteroarytalkenyt at R^ - R^ has the same heteroaryi moiety as mentioned atxve and the alkenyl moiety which 
preferably has 2 to 6 cartx)n atoms and which may be linear or branched. Examples thereof include 2-(2-pyridyl)ethenyl. 

3- (2-pyndyO-2-propenyi. 4-(3-pyridyl)-3-butenyl, 5-(2-pyrrolyl)-4-pentenyl, 6-(2-thienyl)-5-hexenyl and the lika 
[0026] Heterocyde represented by R^ and R^* is a 4 to 6*membered ring having a carbon atom and 1 to 4 hetero 
atom(s) (oxygen atom, sulfur atom and nitrogen atom). Examples thereof indude azetidinyl. pyrrdidinyl. pipmiinyt. pip- 
eridino. ptperazinyl, morpholinyl. morpholino. thiomorpholinyt. oxothionrx>rpholinyl. dioxothiomorpholinyl. tetrahydro- 
pyranyl, dioxacyclohexyt and the like. 

[0027] Heterocyde represented by — NR^R^ and — NR"'**R^**' is a 4 to 6-membered ring having a cartwn atom, at 
least one nitrogen atom and optionally other hetero atom (oxygen atom or sulfur atom). Examples thereof indude aze- 
tidinyl, pyrrolicfinyl. piperidino. ptperazinyl. morpholino. thiomorphoiino. oxothiomorpholino. cfioxothiomorphoSno and the 
like. 

[0028] Het^ocydic alkyl at R^ and R^* has the same heterocydic moiety as mentioned above tor R^ and R^*, and 
linear or brandied alkyl mdety preferably having 1 to 3 cartx)n atoms. Exanples thereof indude azetidinylethyl, pyrro- 
lidinytpropyl. pipendinytmethyl, piperidinoethyl. piperazinylethyl, nfK}rpholinytpropy1. morpholinomethyt. thionx>rphdi- 
nylethyl. oxothionx)rpholinylethy1. dioxothiomorphdinylethyl. tetrahydropyranytpropyl. dioxacydohexylmethyl and the 
like. 

[0029] Halogen at R® and P? is exemplifsid tjy fluorine, chlorine, bromine arxj iodine. 

[0030] Of the above-mentioned sut>stituents. alkyl. cydoalkyi, cycloalkytalkyl. aryl. arylalkyl. arylalkenyl. heteroaryi. 
heteroarylalkyl. heteroarytalkenyl. heterocyde and heterocydic alkyl are c^onally substituted by one or more substit- 
uents shown belcw. 

[0031] The substituents for these substituents are exemplified by halogen, hydroxy! group, nitro. cyarxx triftuorome- 
thyl. alkyl. alkoxy, alkytthio, formyl. acyloxy, oxo, phenyl, arylalkyl. — COORa. — CH2C00Ra, — OCHgCOORa. 
-CONRbRc. -^JHgCXDNRbRc. --OCHgCXJNRbRc. -COO(CH2)2NReRf. — S02T\ -C0NRdS02T\ — NReRf. 
— NRgCHO. -NRgCOT^. — NRgCOOT^, ^RhCQNRiRj. -NRkSOgT^. -SOaNRlRm. -^NRnCOT^ and the 

like. 

[0032] Of the exemplified sut)stituents for the akxyve-mentioned sut^stituents, halogen, alkyl and arylalkyl may be 
those mentioned above. Alkoxy preferably has 1 to 6 caibon atoms and may be linear or branched. Examples thereof 
indude methoxy. ethoxy. propoxy. butoxy. pentyloxy. hexyloxy and the like. Alkytthio preferably has 1 to 6 cartx^n atoms 
and may be lin ar or branched. Exanples thereof indude methylthio. ethytthio, propytthio, butytthio, pentytthi , hexytthto 
and the like. Acyloxy preferably has 1 to 6 cartxyi atoms and may be linear or branched. Examples thereof indude 
formytoxy. acetyloxy. proptonyloxy, butyryloxy. valerytoxy. pivaloyloxy. hexanoyloxy and the lika 
[0033] Ra - show hydrogen atom, alkyl (same as above) or arylalkyl (same as above). ^RbRc NReRf 
NRiRj and ^RlRm in combination may form a heterocyde (same as those exempfrfied for the above-mentioned 
— NR^R^ and — NR^°R^^, which is optionally sut)stituted by the above-mentioned substituents). — NRe Rf can also 
show a heterocyde having sO (ag.. 2i3yrrolidinon-1-yl. sucdnimida oxazoridin-2-on-3-yl. 2-bWttoxazolinon-3-yl, 
phthaiimide. ds-hexahydrophthalimide and the like). - are the sante as those exemplified above for R^ and are 
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optionally substituted by the above-mentioned substituents. Q is =0 or =S. 

[0034] The compound (l),compound (II) and compound (XXVI) can exist as optically active compounds or racemates 
due to the asymmetric carbon atom bound with -^CH2)n— Y group. The racemates can be resolved into each optically 
active compound by a method known perse. When these compounds have additional asymmetric carbon atom, the 
compound can exist as a mixture of diastereomers or a single diastereomer. which can be also resolved into each opti- 
cally active corrpound by a method known perse. 

[0035] The compound (I), compound (II) and corrpound (XXVI) can show polymorphism and exist as two or more 
tautomers or solvates (e.g., ketone solvate, hydrate and the like). 

[0036] Therefore, the present invention encompasses any of the above-mentioned stereoisomers, optical isomers, 
polymorphs, tautomers, solvates and optional rrtxtures thereof, and the like. 

[0037] When the compound (I) and compound (XXVI) are acidic conpounds. the pharmacologically acceptable salts 
thereof include, for example, alkali metal salt (e.g., salt with lithium, sodium, potassium and the like), alkaline earth 
metal salt (e.g.. salt with calcium, magnesium and the like), aluminum salt ammonium salt, salt with organic base (6.g.. 
triethylamine, morphoilne. piperidine. triethanolamine and the like) and the like. 

[0038] When the compound (I) and compound (XXVI) are bask; corrpounds. the pharmacologically acc^rtable salts 
thereof include inorganic add addition salt (e.g.. salt with hydrochloric add. hydrobromk; add, hydriocfic add, sulfuric 
ackJ. phosphoric add and the Oke). organk; add addition saft (e.g.. methanesulfonk; add, benzenesulfonic acid, p-tdue- 
nesuHonic ackJ. formic acid, acetic add, trifluoroacetic acid, oxalic add. citric add, malonic ackl, fumaric add, glutaric 
ackl. adipic add, maleinic acid, tartaric add. sucdnic add, mandelic add. malic acid and the like), salt with amino acid 
( .g., salt with glutamic add. aspartic add and the tike) and the Oke. 

[0039] Of the compounds (I) of the present invention, pr^erred are a compound of the fbmiula (I) wherein Y is option- 
ally substituted aryl ; compound of the formula (I) wherein Z is a group of the formula (i) ; a conrpouid of the fonmila (I) 
wh rein one of R^, and R^ is opttonally substituted aryl and the rest are hydrogen atom. provWed that when M is a 
nitrogen atom, R^ is vokJ. and the like. 

[0040] More preffen-ed are the conpounds of the following Exarrples 2, 4, 5. 8. 14, 15, 17. 19, 23. 26, 28. 30 31 32 
34, 36. 38. 40. 45. 46, 50, 52. 53. 54, 55. 56. 57, 58. 59. 60. 62. 64. 71, 72. 73. 74. 76, 78. 80. 82." 84.' 86.' 88 90* 92* 
93, 94 and the like. 

[0041] The production method of the inventive compound (I) is shown in the following Scheme I. 
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Scheme I 




(VI: R^H) 



wherein R^^ is a hydroxyiffotecting groupi cbz is benzyloxycaftx>ny1 and other synrtx)*s are as deltned above. 
[0042] The hydroxy-protectino group at is, for exanple. acetyl, trumethylsilyl, tert-butyt dimethyteilyl. tr6scprc3pyls- 
ilyl, tert-butyi diphenytstlyl and the ttka 

(0043] As shown in the above scheme I. compound (HQ is first condensed with amine A to give compound (VII), or 
conpmmd (111) is first condensed with amine A to gve compound (IV). 

[0044] The conpound (III) is descrft)ed in pubHcations (Japanese Patent Unexamined Publication Nos. 56785/1994 
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and 286946/1993, Warner et al., J. Med. Chem. 1994. 37. p 3090, Damewood et al.. J. Med. Chem. 1994 37 p 3303 
Veale et al. J. Med. Chem. 1995. 38. p 98. WO93/21210 and the like). H can be prepared by a conventionai method 
based on these publications. The methods for prepareing amine A and amine A' are described later. 
[0045] Preferable condensing agent used tor this condensation to activate the carboxylic acid of conpound (III) is 
exemplified by dicyclohexylcarbodiimide {DCC)/hydroxybenztria2ole (HOBT), N-(3-dim€thylaminopropyl)-N'-ethylcar- 
bodiimide (WSCI) or hydrochloride thereof/HOBT. WSCI or hydrochloride thereof/4<iimethylaminopyridine (DMAP) 2- 

ethoxy-1-ethoxycarbonyl-1,2-dihydroquino«ne(EEDQ).carbonyldiimidazol (CDI)/HOBT. diethylphosphoryl cyanide and 
the tike. 

[0046] This reaction is generally carried out in an inert solvent, wherein the inert solvent to be used may be any as 
long as it is aprotic. Preferred are acetonitrile, dlchloromethane, chloroform, N.N-dimethyfformamkJe and the like. This 
condensation is carried out at a temperature of -30 - 80*'C, preferably 0 - 25''C. 

[0047] The hydroxyl group of the obtained conpound (VII) may be protected to give compound (IV). Ck)nversely, the 
hydroxy-protecting groip (R^ ^) of compound (IV) may be eliminated to give conpound (Vll). 
[0048] The benzylQxycartK)nyl group of conpourwj (IV) can be removed by a conventional method such as hydrogen- 
ation decomposition and the like to convert the conpound to conpound (V). 

[0049] The amino group bound to the caibon atom on the heterocyclic ring (pyrkJone ring or pyrimktone ring) of com- 
pound (V) can be acylated or suHonylated by a conventional method to give compound (VI) wherein R is a substituent 
other than a hydrogen atom. 

[0050] The compound (VI) wherein R is — CHO, — CONH2. — COR\ — COOR^ -CONHOR^ — CONHR^ 
-CONR^Ri'. --C0NHS02R\ -COSR\ -^COR^ -C0CCX)R2 -C0NHC00R2 or -COCONR^R^ can be syn^ 
thesized using an activated carboxylic derivative such as ackJ halde. or using cartxwylic acid and d coupling agent or 
oth r method. 

[0051] When compound (VI) wherein R is ^ONHg. -CONHR\ -CONHSOgR^ or-CONHCOOR2 is synthesized, 
a method using isoq^nate and the like can be used. For example, a method using carbonyWiimidazole. phosgene! 
diphosgen (trichloromethylchlorotomiate). triphosgene [bis(trichloromethy()carbonate] and the like together with ateo^ 
hoi of the formula R^OH, thiol of the formula R^ SH or amine of the formula R^ NHg. (R^)2NH. R^ONHo. and a base such 
as triethytamine and the like, is enplpyed. 

[0052] When a corrpound (VI) wherein R is — CSXR^ is synthesized, a method using an activated thiocarboxylic 
da-rvatrve (e.g.. thioytehloride, lower alkyi ester of dithioic acW and the like, and the Bke). a method using thiolc add and 
a coupling agent, and the like are employed. In addition, for example, a method using dimethyl trithiocarbonate and the 
like together with alcohol of the formula R^OH, thiol of the formula R^SH or amine of the formula R^ NH2 and the like is 
employed. When a compound (VQ wherein X is -NH— is synthesized, a method using isothk)cyanate and the like can 
be employed. 

[0053] When a compound (VI) wherein R is — SOgWRi, -^OjNR^R^' or ^SOgE is synthesized, the following 
method and ttie like is suitably used for suHonylalion. For example, a method using sulfonic add of the formula 
H0-^2WR . HO-SOaNRiR^* or HO-SOgE. or the corresponding halogenated add. particularty sulfonyl (or suHa- 
moyl) chloride of the formula OSOzVm' . CI-^NR^ R^ ' or O-^E and an organk: base (e.g.. trielhylamine. pyri- 
dine and the like) or inorganic base (e.g., sodium carbonate, potassium carbonate and the like) in an inert solvent (e.a. 
dlchloromethane. tetrahydrofuran. toluene and the like), can be enployed. 

[0054] When compound (VI) has a groip of the formula — COORa (carboxyl) wherein Ra is hydrogen atom as the 
substituent for each substituent at R a Z. for example, the corresponding ester synthesised using an addiirotecling 
group that can be preferably removed [compound (VQ having — CCXDRa wherein Ra is not hydrogen atom as the sub- 
stituent tor the substituent] is decomposed to give this compound. This deconpositton is conducted by an opttonal 
method from various methods well known in organic chemistry, such as baste hydrolysis using, for exanple. lithium 
hydroxkle. sodium hydroxide and the like, or hydrogenation decomposition of benzyl ester and the like. 
[0055] When compound (VI) has a group of the formula —COORa.— CONRbRc. — COO(CH2)2NReRf or 
— C0NRdS02T^ as the substituent for each substituent at R or Z. for exanple. conpound of the fomwla HORa 
HNRbRc. HO(CH2)2NReRf or HNRdSOgT^ (Ra - Rf are not hydrogen atom) and conpound (VI) having a group of the 
formula —COORa (carboxyl). wherein Ra is hydrogen atom, as the substituent of the substituent or an activated deriv- 
ative thereof, are reacted to give this compound. 

[00561 When conpound (VI) has a group of the formula --OCHgCOORa or -OCH2C0NRbRc as the substituent for 
each substituent at R^ - R^ R or Z, tor example, a compound of the formula BrCHgCOORa. ICHgCOORa. 
BrCHaCONRbRc or ICHaCONRbRc (Ra - Rc are not hydrogen atom) and compound (VI) having hydroxyl group as the 
substituent of the substituent. are reacted in the presence of a base such as sodium hydride and the like to give this 
conpound. 

[0057] When the compound (VI) has a group of the formula — NRgCOT^, -NRgCOOT^, — NRhCQNRiF^. 
— MRkS02 r or acyloxy as the substituent for each substituent at R^ - R^, r or Z. for exanple. the corresponding com- 
pound (VI) having hydroxyl group, r amino group of the formula — NHRg. — NHRh or — NHRk as the substituent of the 
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substituent is reacted with an activated derivative of an acid, which is represented by the formula HOCOT^. HOCOOT^, 
HOCQNRiRj. H0S02T^ and the like, to give this compound. 

10058] When compound (Vl) contains heteroaryl N-oxide in - R^, R or Z. the corresponding compound (VI) con- 
taining heteroaryl in the group at R^ - R^. R or Z is oxidized with a conventional oxidizing agent such as dioxirane and 

5 the like in acetone to give this compound. 

[0059] While conversion of the substituent of each substituent at R, Z and the like, and the Oke has been explained 
by referring to the case of compound (VI). it does not mean that such conversion and the like are possilale only with 
regard to conrpound (VI). but are possible with regard to various other conrpounds as long as it does not affect other 
functional groups contained in tiie chemical structure. For example, when the substituent of each substituent at R, Z 

10 and the like is amina hydroxy! group and the like, conversion in the form of compound (I) rather tiian conpound (VI) is 
preferable. 

[0060] The hydroxy-protecting group (R^ ^) of compound (V) and compound (VO is removed to give compound (IQ. 
This conpound (II) Is useful as the synthetic intermediate of compound (I). 

[0061] This hydroxy-protecting group is removed in an inert solvent such as teti-ahydrofuran and the like, using 
15 tetrabutyl ammonium fluoride and tiie like, wherein the use of acid such as acetic acid and the like for buffering the reac- 
tion mixture is preferable. 

[0062] Then, tiie hydroxyl group of corrpound (II) is oxidized to give compound (I). 

[0063] The oxidation is preferably canried out, for example, by a method using an excess of cfimethyl sulfoxide, water 
soluble cartxxiiimkje and dichloroacetic acid as a catalyst in an inert solvent such as toluene and the like at approxi- 

20 mately room temperature. Useful other mettiods include a metiiod wherein an aqueous alkali solution of potassium per- 
manganate is used ; a method wherein oxalyl chloride, dimethyl sutfoxide cmd tertiary amine are used ; a method 
wherein acetic anhydride and dimethyl suHoxkie are used ; a method wherein pyrkiine-sulfur trioxide complex and dimer 
th/l sutfoxide are used : a method wherein a chromium(VI) oxide - pyridine complex is used in methylene chloride : a 
method wher«n a hypervalenl iodine reagent such as periodinane (e.g., 1.1 ,1 -triacetoxy-1 .1 -dihydro-1 ,2-benziodoxol- 

25 3(1 H)-one and the like) is used in dichloromettiane or dimethytformamide ; and the like. 

[0064] In the compound (VII) obtained by condensation of compound (III) and amine A or eliminating hydroxy-protect- 
ing group of conrpourxl (IV). the hydroxyl group is oxidized according to the above-mentioned method to give a com- 
pound (I) having amino protected by benzytoxycartxsnyt. 

[0065] Then. benzyloxycart>onyl of this compound is deprotected under mild reaction concfitions to give compound (I) 
30 wherein R is hydrogen atom For exanrple, add decomposition by reaction with trif luoromethanesutfonic acid or trif luor- 
oacetic ackl in the preserKe of anisole or ttiioantsole. or hydrogenation decomposition using palladium cartx)n and the 
like as a catalyst, is applied for d^rotection. 

[0066] When the above-mentioned acylatfon reaction and ttie tike is additfonalty applied, compound (Q wherein R m 
otiier tiian hydrogen atom can be obt£uned. 
35 [0067] Scheme II shows a different method for producing compound (IV). This mettiod is applied solely wh^ M is a 
cartx)n atom. 



40 



45 



SO 



55 



EP 0 940 400 A1 



Scheme n 
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wherein each symbol is as defined above. 

(0068] As shown in the above Scheme II. compound (IV) can be obtained by reacting conpound (Vlin [compound 
SSf^r (seeJapanese Pate,« Unexamined Pubication No. 567^1994 wZTalTlSX? 

method based on these puUcatmns] and compound B. The method for producing compound B is stmed later 

U «^ '"■ ^'^ "^"«se Patent Unexamined Publication Na 56785/1994 and J. IMed Cf>em 

t^nf;^^^;?'* !1? ^ conpound (VIII) with a base such as sodium hydride, potassium 

2? Sf i^^? solvent such as aprotic solvent, particularly N.N^limethylfbrmamide. tetrahydrSu^and 

I ^'^ * accodingVthe method discSseSuS 

lOOTOJ^Scheme III shows methods of synthesizing amine A and amine A' using cyanohydrin compound (XIII) as a Key 
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wherein Rp is arnnoi>rotecting group, Rq and Rr are each alkyl and other syinbols are as defined above. 

[0071] The aminoivotecting group at Rp is exenplified by b«izytoxycait)onyt (cbz). tert-txjtoxycaibonyl (BOQ and 

theUke. 

[0072] All<yl at Rq and Rr has 1 to 6 caifoon atoms and is exempirf ied by those mentioned abova 
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[0073] First, compound (IX) is esterified to give compound (X). 

[0074] The esterification is carried out by reacting compound (IX) with alkyi halide corresponding to Rq in the pres- 
ence of a base such as potassium hydrogencarbonate and the like, or reacting compound (IX) with diazoalkane and 
the like. 

[0075] While the a-amino add. wherein amino group is protected, shown by the formula (IX). is mostly marketed, but 
those that are not can be synthesized by obtaining an amino acid from abehyde Y-(CH2)nCH0 by a method for Strecker 
synthesis or other well known method and protecting amino group of the resuttant amino acid. 
[0076] Then, by reducing compound (X) using, for example, aluminum diisobutylhydride, corrpound (XII) can he 
obtained easily. AHernatively. as shown in the report of Fehrentz et al. (Synthesis. 1983. p 676). corrpound (IX) may be 
condensed with N.O-dimethylhydroxylamine to give amide derivative, and this derivative Is reduced with lithium alumi- 
num hydride to give compound (XII). 

[0077] As a different method, compound pC) may be reduced with, for example, sodium borohydride/lithium chloride 
to give compound (XI). and compound (XI) is oxidized by the oxidation method discussed for conversion of corrpound 
(II) to compound (I) to ultimatdy give compound (XII). 

[0078] Then, corrpound (XII) is treated with cyanide salt preferably potassium cyanide or sodium cyanide, in the pres- 
nce of auxiliary solvent such as tetrahydrofuran. ethyl acetate and dioxane. in an aqueous solution to give compound 
(Xtll). Alternativelly. the compound (XII) may be treated with acetone cyanohydrin to give corrpound (XIII). It is also pos- 
sible to obtain compound (XIII) by the use of trimethylsilyl cyanide. In this case, subsequent treatment with an acid 
rerrx)ves trimethyisrlyl. 

[0079] When compound (XIII) is treated with hydrogen chloride in the presence of alcohol represented by Rr OH (e.g.. 
methanol, ethanol, propanol. butanol and the like), hydrochloride salt of imidate compound (XIV) can be obtained. Gen^ 

rally, compound PCIV) is not isolated before proceeding to the next step, but the Isolation is possible on demand. 
Method for synthesizing and handling imidate compound and the like are explained in the book of Patai (The Chemistry 

f Amidines and Imidates". Wiley-lntersdence. 1975) and publication of Nielson et al. (Chem. Rev. 1961. 61 p 1979) 
[0080] Then, based on the report of Edwards et al. (J. Med. Chem. 1995. 38. p 76). Tsutsumi et al (J Med Chem 
1994. 37. p 3492) or Costanzo et al. (J. Med. Chem. 1996. 39. p 3039). compound (XV) having a hetero ring repre^ 
sented by Z can be obtained from compound (XIV). 

[0081] Amine A wherein Z is thiazde can be produced by a different method mentioned below using thioamide. 
[0082] Rrst. the hydroxyl group of compound (XIII) is protected by a hydroxy-protecting group (R^ ^) to give compound 
(XVI). 

[0083] This conpound (XVI) is treated with hydrogen sulfide by a conventional method in the presence of a basic cat- 
alyst (e.g.. triethylamine and the like) as necessary to give compound (XVII). 

[0084] Then, based on the report of Schmidt et al. (Synthesis, 1986. p 992) or Wiley et al. (Org. Reactions 1957. 6 
p 367), compound (XVIII) wherein Z is thiazole can be obtained from conpound (XVII). 

[0085] The hydroxyl groip of the compound (XV) obtained above may be protected with a hydroxy-protecting group 
(R ) to convert the compound to compound (XVIII). Conversely, the hydroxy-protecting group (R^^) of corrpound 
(XVIII) may be eliminated to give compound (XV). 

[0086] Ustiy, the amino^jrotecting group of compound (XV) is removed to give amine A and the arrtnoijrotecting 
group of compound (XVIII) is removed to give amine A\ 

[0087] Scheme IV shows methods of synthesizing amine A by reacting conpound (XIQ using heterocyclic reagent Q- 
Z previously formed. 
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wherein G is a group imparting nucleophilidty to the 2-position carbon atom of the group represented by Z (e.g.. lithium 
trimethylsilyl and the like) and other symbols are as defined above. 

[0088] As is shown in the report of Tsutsumi et al. (J. Med. Chem. 1994. 37. p 3492), the heterocyclic reagent G-Z. 
wherein Q is lithium, is directly reacted with compound (XIO to give corrpound ()CV). 

[0089] The above-mentioned reagent G-Z. wherein G is lithium, can be produced and used as described in. for exam- 
ple, Wassemian et al. (Tetrahedron Lett 1 981 . 22. p 1 737). Schroeder et al. (Uebigs Ann. Ch m. 1 975, p 533), Beraud 
et al. (Bull. Soc. Chem. France 1962. p 2072), Shirlel et al. (J. Am. Chem. Soc. 1957, 79. p 4922), Ogura etal. (J. Org 
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Chem, 1974, 39. p 1374) or Jastin et al. (Chem. Ber. 1973. 106. p 594 and p 2815). 

[0090] As shown in the report of Dondoni et al. {J. Org. Chem. 1 988, 53. p 1748). Edwards et al. (J. Med. Chem. 1995. 
38, p 76), Tsutsumi et al. (J. Med. Chem. 1994. 37. p 3492) or Costanzo et al. (J. Med. Chem. 1996. 39, p 3039), the 
heterocyclic reagent G-Z. wherein G is trimethylsilyl. is first reacted with compound (XII) to introduce the compound into 
0-trimethylsilyi derivative of the corresponding alcohol. 

[0091] Then, by a conventional method, trimethylsilyl is removed to give compound (XV). Preferably, the reaction pro- 
ceeds in an inert solvent such as tetrahydrofuran, dichloromethane and the like in the presence or absence of cesium 
fluoride or tetrabutyl ammonium fluoride at 0 • SO^'C. 

[0092] As shown in the report of. for example, Dondi et al. (Tetrahedron Lett 1985, 26, p 5477, J. Chem. Soc. Chem 
Commun. 1984, p 258). Medici et al. (Tetrahedron Lett. 1983, 24. p 2901) or Edwards et al. (J. Med. Chem. 1995. 38, 
p 76), the above-mentioned reagent G-Z, wherein G is trimethylsilyl, can be produced and used in a manner similar to 
the case with 2-trimethylsilyloxazole, 2-trimethy1silyben2Qthioazole and 2-trimethylsi)ytthiazote. 
[0093] Then, the amino-protecting group of compound (XV) Is removed to give amine A. 

[0094] Scheme V shows methods of synthesizing amine A using compound (XIX) having N-methoxy-N-methylamido 
group and heterocyclic reagent G-Z via heterocyclic ketone. 



.Srhf^me V 




wherein each syntx)! is as def ined abcva 

[0095] As shown in the report of Weinreb et al. (Tetrahedron Lett. 1981 . 22, p 3815) and Dufbre et al. (J. Chem. Soc. 
P^kin Trans. 1 1986, p 1895), compound (IX) is condensed with N.O-dimethylhydraxylamine to give compound (XtX). 
and the compound is reacted with the heterocyclic reagent G-Z. wherein G is lithium, to give compound (XX). The het- 
erocyclic reagent G-Z, wherein G is lithium, can be produced as mentioned above. 

[0096] Then, conrpcund (XX) is reduced with, for example, sodium borohydride and the like to give conrpound (XV) 
with ease and the amtr^o-protecting group is removed to give amine A. 

[0097] The compound (XXI) obtained by removing the amino-protecting group of ooumpound (XX) is condensed with 
compound (III) by the method descnbed with respect to the condensation using annine A under Schenrte 1 to directly give 
compound (I) wherein R is t>enzyloxycartx)nyl. 

[0098] While amine A can t)e obtained as mentioned above, the hydroxyl groip of amine A is protected with hydroxy- 
protecting group (R^ ^) to give arrane A*. It is preferat)! that hydroxy-protecting group be introduced while amino is pro- 
tected with protecting group Rp. and the arrano-protecting group be removed ther^fter. 
[0099] Scheme VI shows methods of synthesizing compourxl B. 
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Scheme VI 
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wherein each symbol is as defined above. 

[0100] For example, as shown in the report of Damewood et al. (J. Med. Chem. 1994. 37, p 3303). amine A is first 
25 reacted with chloraacetyi chloride in an inert solverrt such as tetrahydrofuran and the like in the presence of an organic 
base such as N-methylmorphdine and the like at -20 - 60**C. preferably 0 - 30**C. to give conpound (XXIO. 
[0101] The hydroxyl group of this conpound (XXIO is protected with the aforementioned protecting grotp (R^^) pref- 
erably silyl. such as tert-butyWimelhytsilyl and the like, to give compound (XXIII). 

[0102] Then, in an inert solvent such as acetone, compound (XXIII) is reacted with sodium iodide or potassium iodide 
30 at -20 - 60**C. preferably at 0 - 30*0, to give a desired compound B. 

[0103] Scheme VII shows a different method of synthesizing compound (VII). 
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wherein each synnbol is as d^ined abova 

[0104] The compound (III) is condensed with compound (XXIV) by the method described with respect to the conden- 
sation with amine A under Scheme I to convert the compound to conrpound (XXV). This conpound is oxidued by the 
method descrtoed with respect to the conversion of compound (II) to compound (I) to give compound (XXVr). 
[01 05] While the alcohol compound of the formula (XXIV) may be marketed, those that are not can be cbtained by 
removing the amino-protecting group of compound (XI). 

[0106] Then, compound (XXVr) is subje^ed to cyanchydrlnation reaction by the me^od descrft>ed with respect to 
Scheme III. i.a. the method for conversion of compound (XII) to compound (Xtll), to give compound PCXVII). After con- 
verting nitrile to imidate or thioamtde. the heterocyde is formed by the aforementioned method to give compound (VIQ. 
[0107] It is also possftsle to directly synthesize compound (VII) by the method de5cr&>ed with respect to Scheme IV 
and using compound (XXVI*). 

[0108] The inventive compound (XXVI) is obtained as conrpound (XXVI*) when R is benzyloxycartx>nyt. When R is 
not benzylQxycartx>nyl. it can be obtained from compound (XXV) or (XXVI*). 

[0109] The compound (XXVI) is derived from compound (XXV) by protecting the hydroxyl group of oorrpound (XXV) 
with a protecting group (R^^) and following the method desabed with respect to the conversion of compound (IV) to 
compound (0 urxler Scheme t. When it is derived from conrpound (XXVI*), aldehyde groip of conrpound (XXVr) is pro- 
tected as acetal using methanol, ethylene glycol and the like, the conrpound is subjected to the nrrethod described with 
respect to the conversion of compound (fV) to conrpound (VI) under Scheme I. and acetal of the aldehyde group is 
deprotected. 

[0110] Sch^e VI tl shows method of dtrectty synthesizing compound (Q via conrpound (XXXI) havir>g N-methoxy-N- 
meihylamido groupi 
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Scheme VIII 
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wherein each synrtx)! is a& defined above. 

[0111] The compound (It!) is condensed with compound (XXVIIQ by the method described with respect to the con- 
densation with amine A under Scheme I to convert the compound to compound (XXIX). Ester of thte corrpound is 
hydrotyzed or subjected to suitable deprotection to give compound (XXX). Using this compound aocorcfing to the 
40 method described under Scheme V, compound (I) wherein R is benzyloxycarbonyl via compound (XXXI) can be 
obtained. 

[01 121 While the ester of the formula (XXVIII) may be marketed, those that are not can be obtained by removing the 
amino-protecting group of compound (X), 

[0113] The compound (I), compound (10 and compound (XXVI) of the present invention thus obtained can be sub- 
45 jected to known separation and purifk^tion methods, such as concentration, extractran. chromatography, repredpita- 
tion. recrystallizatton and the tike, to give a compound having an optk)nal purity. 

[0114] The phamnacologically acceptable salts of this compound (I) and compound pOCVi) can be produced by a 

known method Further, various isomers of these compounds and the like can be produced by a known method. 

[01 1 5] The compound (0 and compound POCVQ and pharmacologically acceptable salts thereof of the present inven- 

50 tion have superior inhbitory action on chyniase group in mammals such as human, dog. cat and the like. 

[0116] Thus, the compound (0. compound (XXVQ and pharmacologically acceptable salts thereof of the present 
invention are useful as inhtoitors of chymase group, inclusive of human heart chymase. and useful fa the prophylaxis 
and treatment of various cfiseases called by chymase. inclusive of the diseases considered to be caused by angi- 
otensin It. such as hypertension, hypercardia, myocardial infarction, arteriosclerosis, diabetic and non-diabetic retinop- 

55 athy. vascular restenosis alter PTCA and the like. In additioa they show superior characteristics in absorption, safety, 
stability in blood and the lika 

[0117] When the compound (I), compound (XXVI) and phamfiacotogically acceptable salts thereof of the present 
invention are used as pharmaceutical products, a pharmacologically acceptable carrier and the like are used to give a 
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pharmaceutical connposition in the form of ganule, tablet, capsule, injection, ointment, cream, aerosol and the like, 
which is administered orally or parerrteraily. The above-mentioned preparation contains compound (I), compound 
(XXVI) or a pharmacologically acceptable salt thereof in an effective anfxxjni 

[0118] The dose of the compound (I), compound (XXVI) and a pharmacologically acceptable salt thereof varies 
depending on the administration route, condition, body weight, age and the like of patients, and is appropriately set 
according to the administration object. In general terms, for oral administration to an adult, the dose of 0.01 - 1000 
mg/kg body weight/day, preferably 0.05 - 500 mg/kg body weight/day, which is given in a single dose or several doses 
a day. 

[0119] The present invention is explained in detail in the following by way of Reference Examples and Examples, to 
which the present invention is not limited. 

[0120] ^H— NMR was detemfiined at 300 or 500 I^Hz. The chemical shift of ^H— NMR was based on tetramethyisi- 
lane (TMS) as an internal standard and relative delta (6) value was shown in parts per million (ppm). The coupling con- 
stant was shown using s (singlet), d (doublet), t (triple), q (quartet), m (muttiplet), dd (doublet of doublet), brs (broad 
singlet), ABq (AB quartet) and the like, and obvious nnuitiplicity by Hz. The thin layer chromatography (TLC) and column 
chromatography were performed using silica gel (f^erck). Condensation was performed using a rotary evaporator man- 
ufactured by Tokyo Rikakilei Co., Ltd. 

Reference Example 1 

Synthesis of [5-ben2ytoxycarbonylamino-2-(4-f luorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrinnidinyl]acetic acid 
10121] 

(1) Into a solution of 4-fluorobenznitrile (50.9 g. 0.420 mol) in ethanol (500 mL) was blown hydrogen chloride to sat- 
uration under ice-cooling and the mixture was stirred at room temperature for 21 hours. The solvent was evapo- 
rated under reduced pressure and the obtained crystals were washed with ether and dried in vacuo to give ethyl 4- 
f luorobenzimidate hydrochloride as white crystals (78.8 g. 92%). 

(2) To a sdutton of the objective compound (78.8 g. 0.387 moO of Step (1) in ethanol (350 mL) was added dropwise 
aminoacetaWehyde diethyl acetal (62 mU 0.43 mol) under ice-cooling, and the mixture was stirred at 5**C for 16 
hours. Eethanot was evaporated under reduced pressure and the obtained concentrate was added to 1N aqueous 
sodium hydroxide solution (750 mL) and extracted with chloroform. The extract was dried over magnesium sulfate 
and the solvent was evaporated under reduced pressure to give a colorless oil containing N-(2.2-diethoxy6thyl)-4- 
fluorok>enzamidine. 

(3) To a solution of the objective compound (crude product obtained by the above-nnentioned reaction) of Step (2) 
m ethanol (1 50 mL) was added dropwise at room tenrperature diethylethaxymethylene malonate (86 mL. 0.43 mol). 
After the dropwise addrtion. the mixture was heated to 100**C and stin-ed for 3 hours. The solvent was evaporated 
under reduced pressure and the obtained residue was separated and purified by silica gel column chromatography 
(1:1 ethyl acetate hexane) to give ethyl 1-(2.2-diethoxyelhyl)-2-(4-fluorophenyl)pyrinradin-6(1H)-one-5-carboxy^ 
as a pa!e-ye!tow oil (135g) (yield from the objectivs compound of Step (1) 92%). 

(4) To a solution of the objective compouxj (135 g, 0.358 mol) of Step (3) in pyridine (480 mL) was added lithium 
iodide (120 g, 0.895 mol) and the mixture was heated to 100*C and steed for 16 hours. The organic solvent was 
evaporated under reduced pressure and toluene (100 mL) was added. The residual trace amount of pyridine was 
evaporated urxjer reduced pressure. The rescue was added to a saturated aqueous sodium hydrogencarbonate 
solution (500 mL) and organic material other than cartx3ocylic acid was extracted with ethyl acetate. After removing 
insoluble material by filtration, the aqueous layer was separated The aqueous layer and the insoluble nr«terial were 
confined and 2N hydrochloric acid (ca. 1 L) was added to adjust the pH to 3 and the mixture was extracted with 
ethyl acetate. The extract was washed with saturated brine and dried over magnesium sulfate. The solvent was 
evaporated under reduced pressure to give a brown oil containing 1-(2,2-diethaxyethyl)-2-{441uorophertyl)pyrinii- 
din-6(1 H)-one-5-cartxaylic add. 

(5) To a solution of the objective compound (crude product obtained by the akxyve-mentioned reaction) of Step (4) 
and triethytamine (87.5 mU 0.63 mol) in 1 .4-dioxane (900 mL) was added dropwise at room temperature d phenyl- 
phosphoryl azide (84 mL. 0.37 moO- After the dropwise addition, th mixture was heated to 1 lO^C and stirred for 2 
hours. The nixture was cooled to room tennperature and benzyl alcohol (44 mU 0.43 moQ was added. The reaction 
mixture was heated again to 1 10*C arxJ the mixture was stirred for 4 hours. The reaction mixtu was cooled to 
room temperature and 1 .4-dioxane was evaporated under reduced pressure The residue was added to a saturated 
aqueous ammonium chloride solution (1 L) and extracted with ethyl acetata The extract was washed successively 
with IN aqueous sodium hydroxide solution and saturated brine, dried over nnagnesium sulfate and concentrated 
under reduced pressure. The residue was separated by silica gel column chromatography (12 ethyl acetateiiex* 
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ane) to give a mixture of [5-benzyloxycarlx)nylamino-2-(4-fluorophenyl)-1,6^ihydro^-ox 
hyde diethyl acetal and benzyl alcohol as a pale-yellow oil (126 g) {69% as objective corrpound). 

(6) To a solution of objective compound of Step (5) (126 g. mixture with benzyl alcohol. 0.247 mol as objective com- 
pound of Step (5)) in tetrahydrofuran (THF) (650 mL) was added 1N hydrochloric acid (500 mL) and the mixture 
was stirred at 70**C for 14 hours. The reaction mixture was cooled to room temperature and THF was evaporated 
under reduced pressure. To the obtained concentrate was added a saturated aqueous sodium hydrogencarbonate 
solution to adjust its pH to 7 and the mixture was extracted with ethyl acetate. The extract was dried over magne- 
sium sulfate and the solvent was evaporated under reduced pressure to give a white solid containing [Sbenzyloxy- 
cartxDnylamino-2-(4-f luorophenyl)- 1 .6-dihydro-6-oxo- 1 -pyrinicfinyjacetaldehyde. 

(7) To a mixture of the objective compound (crude product obtained by the above-mentioned reaction) of Step (6), 
2-methyl-2-propanol (900 mL) and 2-methyl-2-butene (106 mU l .00 mol) was added a solution of sodium dihydro^ 
genphosphate dihydrate (180 g, 1.15 mol) and sodium chlorite (80% content. 136 g, 1.20 moO in water (400 mL) 
and the mixture was stirred at room temperature for 2 hours. The insoluble material was removed by f atration and 
the organic solvent was evaporated under reduced pressure. The obtained concentrate was added to 2N hydro- 
chloric acid (650 mL) and the mixture was extracted with ethyl acetate. The extract was washed with saturated 
brine, dried over magnesium sulfate and concentrated under reduced pressure. Ethyl acetate-hexane (1:1) was 
added to the residue for aystallization to give the title compound as a white solid (10.6 g). The insduWe material 

btained earlier was added to 1 N hydrochloric acid (500 mL) and the mixture was extracted with ethyl acetate. The 
extract was washed with saturated brine and dried over magnesium sulfate. The solvent was evaporated under 
reduced pressure to give the title compound as a white solid (67.7 g, total yield 80%). 

^H-NMR (500MHz. DMSO-d6)6 13.3 (brs, 1H). 8.99 (s. 1H). 8.46 (s, 1H), 7.56 (dd, J = 5.4. 8.9 Hz 2H) 7 44 
(d. J = 7.2 Hz. 2H). 7.30-7.42 (m. 5H). 5.19 (s. 2H). 4.53 (s. 2H) 
IR (KBr) 3650-2300. 1720. 1660. 1600 cm'^ 

Ref rence Example 2 

Synth sis of 2-amino-1 -(2-benzQxazolyO-1 -hydraxy-3-pheny!propane 
[0122] 

(1) To a mixture of L-phenylalaninol (20.2 g. 0.134 mol), sodium carbonate (21.2 g. 0.200 mol) and 1,4<Jioxane 
(150 mL) was added a solution of benzyloxycarbonyl chloride (19.1 mL. 0.134 moO in 1.4.dioxane (50 mL) and the 
mixture was stirred at room temperature for 3 hours. Water (300 mL) was added to the reaction mixture and the 
obtained mixture was added to ice-cooled 0.5N hydrochloric acid (500 mL). The precipitated crystals were col- 
lected by filtration and washed with hexane and dried to give N-benzylaxycartxHiyl-L-phenylalaninol as white crys- 
tals (28.8 g. 76%). 

(2) To a solution of the objective compound (10.7 g. 37.5 mmol) of Step(1) and triethylamine (21.3 mU 153 mmoO 
in dichloromethane (100 ml) was added a solution of sulfur trioxide-pyridine complex (23.9 g, 150 mmol) in dime- 
thyl sulfoxide (DMSO) (1 00 my at -1 0"C. The obtaned solution was stirred at 10-20"C for 45 min and added to the 
saturated brine (400 mL). The mixture was extracted with ether. The extract was washed successively with 1N 
hydrochloric acid, a saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried over mag- 
nesium sulfate and concentrated under reduced pressure to give N-benzyloxycarbonyl-L-phenyialaninal as a white 
solid (0.6 g. quantitatively). 

(3) To a solution of the oljjective compound (5.00 g. 17.6 mmol) of Step (2) and acetone cyanohydrin (4.8 mL. 53 
mmol) in dichloromethane (50 mL) was added triethylamine (1 .5 n^ 1 1 mmoO and the mixture was stin-ed at room 
temperature for 4 hours. The solvent was evaporated under reduced pressure and the obtained concentrate was 
added to water (100 mL). The mixture was extracted with ethyl acetata The extract was washed with saturated 
brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was separated and 
purified by silica gel column chromatography (2:1 hexanerethyl acetate) to give N-benzytoxycarbonyl-DL-phenylar- 
aninal cyanohydrin as a pale-yellow solid (5.15 g. 94%). 

(4) To a mixture of chloroform (30 mL) and ethanol (28 mL. 0.48 moO was added dropwis acetyl chloride (31 mL. 
0.44 mol) under ice-cooling over 20 min. Th mixtur was slin-ed at 0*C for 10 min and a solution of the objective 
compound (4.50 g, 14.5 mmoO of Step (3) in chlaofbmi (30 mL) was added. The mixture was stirred at 0«C for 3 
hours. The solvent was evaporated under reduced pressure to give a pale-yellow solid. Thereto were added etha- 
nol (100 mL) and o-aminophenol (1.90 g. 17.4 mmoO and the mixture was heated to 90*»C and stirred fa 6 hours. 
The solvent was evaporated under reduced pressur and the obtained concentrate was added to 0.5N aqueous 
sodium hydroxide solution (1 00 mL) and the mixture was extracted with ethyl acetata The extract was washed sue- 
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cessively with 0.5N hydrochloric actd. a saturated aqueous sodium h/drogencartxsnate solution and saturated 
brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was separated arKl 
purified by silica gel column chromatography (60:1 chloroform:methanol) to give 1-{2-benzoxazolyl)-2-ben2yioxy- 
carbonylamino-1 -hydroxy-a-phenylpropane as a pale-brawn solid (5.12 g, 88%). 
5 (5) To a solution of the objective compound (3.63 g. 9.02 mmol) of Step (4) in methanol (50 mL) was added under 
nitrogen atmosphere 10% palladium carbon (480 mg) and the mixture was stin-ed at room temperature for 18 hours 
under hydrogen atmosphere. The catalyst was filtered off and washed with methanol. The filtrate was concentrated 
under reduced pressure to give the title compound as a brown solid (2.43 g, 100%). 

10 ^H-NMR (500 MHz, DMSO-delS 7.74-7.68 (m. 2H). 7.41-7.15 (m, 7H), 6.17 (m, 0.3H). 6.08 (brs, 0.7H). 4.61 

(m. 0.7H), 4.54 (m. 0.3H), 3.34 (m. 1H), 3.05 (dd, J = 13.4, 3.8 Hz, 0.3H), 2.78 (dd. J = 13,4. 5.9 Hz. 0.7H), 
2.60 (dd. J = 13.4. 7.9 Hz. 0,7H), 2.53 (dd. J = 13.4. 8.9 Hz. 0.3H). 1 .47 (brs, 2H) 
IR (KBr) 3400, 3020. 1585. 1555 cm'^ 

IS Reference Example 3 

Synthesis of 2-amino-1 -hydroxy-1 -[5-(methoxycartx)nyf)benzoxazol-2-yl]-3-phenylpropane 
[0123] 

20 

(1) To a solution of 4-hydroxy-3-nitrobenzoic add (15.8 g. 86.3 mmol) in 1 .2-dichloroethane (150 mL) were added 
methanol (14 mL) and cone, sulfuric acid (0.5 mL) and the mixture was heated to 80**C and stirred. Methanol (9 mL) 
was added on the way and the mixture was stirred for 21 hours. The reaction mixture was added to a saturated 
aqueous socSum hydrogencartDonate solution (4O0 mL) and extracted with chloroform. The extract was washed 

25 with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure to give methyl 4- 
hydroxy-3-nitrobenzoate as a yellow solid (1 1 .5 g. 68%). 

(2) To a solution of the objective compound (1 1 .4 g. 57.8 mmol) of Step(1) in ethyl acetate (300 mL) was added 
under nitrogen atmosphere 10% p^alladium carbon (1 .80 g) and the mixture was stirred at room temperature for 18 
hours under hydrogen atmosphere. The catalyst was filtered off and washed with ethyl acetate. The filtrate was 

30 concentrated under reduced pressure. The otstained solid was washed with ether- hexane (1 :1) and dried in vacuo 
to give methyl 3-amino-4-hydroxybenzoate as a pale-brown solid (9.34 g. 97%). 

(3) Using the objective compound of Step (2) and by a reaction similar to that in Reference Example 2-(4). 2-ben- 
zyloxycaibonylamino-l -hydroxy-1 -I5-(meihoxycartx)nyl)benzoxazol-2-yl]-3-phenylpropane was obtained as a pale- 
brown solid (1.80 g. 81%). 

35 (4) Using the objective compound of Step (3) and by a reaction similar to that in Reference Example 2-(5), the title 
compound was obtained as a pale-brown solid (1.14 g, 98%). 

^H-NMR (500 MHz. OMSOde)* 8.27 (d. J = 1 .3 Hz. 0.4H). 8.25 (d. J = 1 .3 Hz. 0.6H). 8.03 (dd. J = 8.6. 1 .3 Hz, 
0.4H). 8,02 (dd, J = 8.6. 1.3 Hz. 0.6H). 7.S4 (d, J = 8.5 Hz. 0.4H). 7.81 (d. J = 8.5 Hz. 0.6hl. 7.28-7.23 (m. 4H), 
40 7.18-7.13 (m. 1H), 4.77-4.73 (m, 1H). 3.89 (S. 3H). 3.58 (m. 0.6H). 3.50 (m. 0.4H). 3.06 (dd. J = 13.6, 4.8 Hz, 

0.4H). 2.88 (dd. J = 13.6. 7.3 Hz. 0.6H). 2.81 (dd. J = 13.6, 6.8 Hz, 0.6H). 2.65 (dd. J « 13.6. 8.2 Hz, 0.4H) 
IR (KBr) 3300, 1710, 1615 cm"^ 

Reference Example 4 

45 

Synthesis of 2-amino-l -hydroxy- 1-[6-(methoKycaibonyl)benzoxazol-2-y1]-3-phenytpropane 
[0124] 

50 (1) Using 3-hydroxy-4-nitrobenzoic acid and by a reaction similar to that in Reference Example 3-(1), methyl 3- 
hydroxy-4-nitrobenzoate was obtained as a yellow solid (13.8 g. 85%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Reference Example 3-(2). methyl 
4-amino-3-hydroxybenzoate was obtained as a white solid (1 1 .0 g. 95%). 

(3) Using the objective compound of Step (2) and by a reaction similar to that in Reference Exarnple 2-(4). 2-ben- 
£5 zylaxycartx)nylan™no-1-hydrQxy-1-(6-(methoxycart>oriyObenzoxazol-2-yIh3-phe as a brown sofid (4.02 

g. 68%). 

(4) Using the objective compound of Step (3) and by a reaction similar to that in Reference Example 2-(5), the title 
compound was obtained as a pale^rown solid (688 mg, 83%). 
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^ H-NMR (500 MHz, DMSO-d6)6 8.25 (d. J = 1 .0 Hz. 0.4H). 8.23 (d. J = 1 .0 Hz. 0.6H). 8.03-7,97 (m. 1 H), 7 85 
(d. J = 8.4 Hz. 0.4H). 7.83 (d. J = 8.3 Hz. 0.6H). 7.31 -7.14 (m. 5H). 6.26 (d. J = 5.9 Hz. 0.4H). 6.15 (brs, 0 6H) 
4.66 (m. 0.6H). 4.58 (m. 0.4H). 3.89 (s. 3H). 3.35 (m. 1 H). 3.05 (dd, J « 13.5. 3.8 Hz. 0.4H), 2.80 (dd. J = 13 4* 
6.1 Hz. 0.6H). 2,62 (dd. J = 13.4, 7.7 Hz. 0.6H). 2.54 (dd. J = 13.5. 8.8 Hz. 0.4H). 1 .52 (brs, 2H) 
IR {KBr)3330. 1705, 1600 cm'^ 

Reference Example 5 

Synthesis of benzyl 3-amino-4-hydroxybenzoate 
[0125] 

(1) Using 4-hydroxy-3-nitrob€nzoic acid and benzyl alcohol and by a reaction similar to that in Reference Exarrple 
3-(1), a mixture of benzyl 4-hydroxy-3-nitrobenzoate and benzyl alcohol was obtained as a yellow oil (9.01 g). 

(2) To a solution of the objective compound (mixture with benzyl alcohol. 9.01 g) of Step (1) in a mixture of THF 
(130 mL) and water (50 mL) were added iron powder (9.15g. 164 mnxil) and IN hydrochloric add (7 mL) and the 
mixture was stirred at room temperature for 2.5 hours. The insoluble material was ffltered off through celrte and 
washed with methanol. The filtrate and washing solution were combined and the organic solvent was evaporated 
under reduced pressure. The concentrate was added to a saturated aqueous sodium hydrogencarbonate solution 
(150 mL) and the mixture was extracted with ethyl acetate. The extract was washed with saturated brine, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was separated and purified by silica gel 
column chromatography (1 :1 hexane:ethyl acetate) to give the title compound as a pale-brown solid (3.02 g) (yield 
from 4-hydroxy-3-nitrobenzoic add, 45%). 

H-NMR (500 MHz. DMSOde)?; 9.8 (brs. 1 H), 7.44-7.37 (m, 4H). 7.34 (t, J = 6.9 Hz. 1 H), 7.27 (d. J » 2 0 Hz 
1H). 7.14 (dd. J = 8.2. 2.0 Hz. 1H). 6.72 (d, J = 8.2 Hz, 1H). 5.25 (s. 2H). 4.8 (brs. 2H) 
IR (KBr) 3250, 1665. 1585. 1510 cm'^ 

Reference Example 6 

Synthesis of 2-amino-1-hydroxy-1-(5-nrtrobenzoxazol-2-yl)-3-phenytpropane 
[0126] 

(1) Using 2-amino-4-nitrophenol and by a reaction similar to that in Reference Exarrple 2-(4), 2-benzylaxycartx>- 
nylamino-1-hydroxy-1-(5-nitrdt>enzoxazol-2-yf)-3-phenylpropane was obtained as a brown solid (2.77 g, 3S%). 

(2) To a solution of the objective corrpound (2.01 g. 4.50 mmol) of Step (1) and anisde (1.60 mL. 14.7 mmol) in 
dichloromethane (50 mL) was added under ice-coding trifluoromelhanesulfonic add (2.39 ml_ 27.0 mmol) and the 
mixture was stirred at (TC to room terrperature for 1.5 hours. A saturated aqueous sodium hydrogencart)onate 
solution (45 mL) was added under ice-cooling and the mixture was stirred for 1 5 min and the mixture was extracted 
with ethyl acetate. The extract was washed with saturated brine, dried over magnesium sulfate and concentrated 
under reduced pressure. The residue was separated and purified by silica gel column chrorratography (93:7 cfichlo- 
romethaneimethanol) to give the title compound as a yellow solid (1 . 19 g, 85%). 

^ H-NMR (300 MHz. DMSO-de)^ 8.60 (d. J » 2.3 Hz. 1 H). 8.31 (dd. J « 8.9. 2.3 Hz. 1 H). 7.96 (d. J= 8.9 Hz, 1 H), 
7.30-7.12 (m, 5H). 6.23 (brs, 1H), 4.68 (brs. 1H). 3.33 (m, 1H). 2.82 (dd. J = 13.3, 6.4 Hz. 1H). 2.64 (dd. J « 
1 3.3. 7.6 Hz. 1 H). 1 .59 (brs, 2H) 
IR (KBr) 3325, 3050. 2940. 1 620. 1 570, 1 520 cm "" 

Reference Example 7 

Synthesis of 2-amino-1-hydroxy-1-(Smethoxyt)enzoxazol-2-yl)-3-phenylpropane 
[0127] 

(1) Using 2-amino-4-methoxyphend and by a reaction similar to that in Reference Example 2-{4), 2-benzylQxycar- 
bonylamino-1-hydrQxy-1-(5-methoxybenzoxazol-2-yl)-3-phenylpropane was obtained as a daric brown solid (3.09 
g.85%). 
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(2) Using the above-mentioned compound and by a reaction similar to that in Reference Example 2-(5). the title 
compound was obtained as a brown solid (1 .92 g, 92%). 

^H-NMR (500 MHz. DMSO^jg) S7.60 (d. J = 8.8 Hz. 0.4H). 7.59 (d, J=8.8 Hz. 0.6H). 7.32-7.15 (m, 6H). 6.98- 
6.93 (m. 1H), 6.14 (d. J = 5.6 Hz. 0.4H), 6.05 (brs. 0.6H). 4.56 (m. 0.6H). 4.51 (m. 0.4H), 3.80 (s. 3H), 3.3 (m, 
1H). 3.02 (dd. J = 13-4. 3.7 Hz. 0.4H). 2.75 (dd. J = 13.4. 5.0 Hz. 0.6H). 2.57 (dd. J = 13.4. 8.0 Hz. 0.6H), 2.51 
(m, 0.4H). 1.46 (brs. 2H) 

IR (KBr) 3320. 3000. 2900. 2810, 2630. 1600. 1555 cm'^ 
Reference Example 8 

Synthesis of 2-amino-1 -hydroxy- l-(2-oxazolinyt)-3-phenylpropane 
[0128] 

(1) To a mixture of chloroform (9 mL) and ethanol (8.3 mU 0. 14 vno\) was added dropwise acetyl chloride (9.1 mU 
0.13 nrv>l) over 20 minutes un6er ice-cooling. The mixture was stirred at 0°C for 10 nrin and a solution of the objec- 
tive compound (1 .33 g; 4.29 mmol) of Reference Example 2-(3) in chloroform (9 mL) was added. The mixture was 
stinred at O^'C for 3 hours and the solvent was evaporated under reduced pressure to give a pale-brown solid. 
Thereto were added dichloromethane (18 mL). monoethanolamine (0.51 mU 8.5 nrvDol) and triethytamine (1 .2 mL. 
8.6 mmol). and the mixture was stirred at room temperature for 18 hours. The reaction mixture was added to IN 
aqueous sodium hydroxide solution (50 mL) and the mixture was extracted with etiiyl acetate. The extract was 
washed wrtti saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue 
was separated and purified by silica gel column chromatography (30:1 chlorotormrmettianol) to give 2-benzyloxy- 
cartx)nylamino-1-hydroxy-1-(2-oxazolinyl)-3-phenylpropane as a white solid (509 mg. 33%). 

(2) Using the above-mentioned compound and by a reaction similar to that in Reference Exanple 2-(5). the title 
conpound was obtained as a white solid (284 mg. 91%). 

^H-NMR (300 MHz. DMSO^le) 67.33-7.12 (m. 5H). 4.20 (m. 2H). 3.90(dd, J = 8.4, 4.6 Hz. 1H), 3.72 (m. 2H). 
3.04 (m. 1H). 2.90 (dd. J = 13.4. 4.1 Hz. 0.4H), 2.80-2.65 (m, 1.2H), 2.42 (dd. J = 13.4. 8.8 Hz, 0.4H) 

Example 1 

Syntiiesis of 2-[5-benzyloxycartx)nylamino-2-(4-fluorophenyl)-6-oxo-1.6<lihydro-1-pyrinr^ 
zolyl)carbonyl]-2-phenyletf^cetamide 

[0129] 

(1 ) To a solution of the titie conpound (1 .90 g. 4.48 mmof) of Reference Exanple 1 and the titie compound (1 .37g. 
5.1 1 mnrxDl) of Reference Exanrple 2 in DMF (15 mL) were added HOBT (1.21 g. 8.95 tvpnoK) and WSCI hydrochlo- 
ride (1 .03 g. 5.37 mmol) and the mixture was stin-ed at room temperature for 4 hours. The reaction mixture was 
added to 0.5N hydrochloric acid (100 mL) and the mixture was extracted with ethyl acetata Tbe extract was 
washed successively with a saturated aqueous sodium hydrogencartx>nate solution arxj saturated brine, dried over 
magnesium sulfate and concentBted under reduced pressure. The obtained solid was washed with ether, and 
dried in vacuo to give 2-{5-benzylaxycartxxiylantino-2-(4-fluorophenyl)-6-oxo-1.6<lihy* 

fc>enzoxazolyl) hydroxym6tiTyl]-2-phenylethyqac6tamide as a white solid (2.43 g, 84%). 

(2) To a solution of the objective compound (2.12 g. 3.27 mmol) of Step (1) in a nrtixture of DMSO (20 mL) and tol- 
uene (20 mL) were added WSCI hydrochloride (ai3 g. 16.3 mmol) and dicNoroacetic add (0.54 mL, 6.5 mmol) 
and the mixture was stinred at room temperature for 3.5 hours. The reaction mixture was added to IN hydrochloric 
add (100 mL) and extiacted witii ethyl acetate. The extract was washed with a saturated aqueous sodium hydro- 
gencarbonate solution and the precipitated whit solid was collected by filtration. The filtrate was further washed 
with saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue and ttie 
precipitate collected eartier were combined and separated and purified t>y silica gel column chromatography (5:1 
dichloromethane : ethyl acetate) to give the titie compound as white crystals (1.69 g. 80%). The crystals were 
recrystaitized from ethyl acetate to give white crystals (1 .43 g). 

mp222-225**C 

^H-NMR (500 MHz. DMSC>d6)6 8.98 (d. J = 6.9 Hz, 1H), 8.86 (s. 1H), 8.40 (s, IN). aOO (d. J « 8.0 Hz, IH). 
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7.91 (d. J = 8.0 Hz. 1 H), 7.66 (t. J = 8.0 Hz. 1 H). 7.55 (t J = 8.0 Hz. 1 H). 7.46-7.40 (m, 4H), 7.38 (t J = 7 1 Hz 
2H), 7.33 (t. J =7.1 Hz. 1H). 7.25 (t. J = 6.7 Hz. 2H). 7.22-7.13 (m. 5H). 5.56 (m. 1 H). 5.17 (s. 2H).'4.53 (d J ^ 
16-6 Hz. 1H). 4.45 (d. J = 16.6 Hz. 1H). 3.31 (dd. J = 14.2. 4.8 Hz. 1H). 2.96 (dd, J = 14.2, 9.0 Hz. 1H) 
IR (KBr) 3360. 3270. 3040. 1705, 1655. 1600, 1520 crrT^ 
MS (SIMS, positive) m/z 646 (MH*) 

Example 2 

Synthesis of 2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 ,6<lihydro-1 -pyrimidinyf)-N-[1 -((2-benzoxazolyl)cartx)nyl]-2-phe- 
nylethyl]acetamide 

[01 30] To a solution of the title compound ( 1 . 1 4 g, 1 . 77 mmol) of Example 1 1n a mixture of methanol ( 1 5 mL) and THF 
(25 mL) was added 10% palladium carton (188 mg) under a nitrogen atmosphere and the mixture was stirred at room 
temperature for 4 hours under a hydrogen atmosphere. The catalyst was removed tjy filtration and washed with chloro- 
form-methanol (10:1) and the filtrate was concentrated under reduced pressure. The residue was separated and puri- 
fied by silica gel column chromatography (50:1 chloroform:methanoO to give the title conpourxJ as white crystals (704 
mg, 78%). 

np233-236'*C 

^H-Nf^;iR(500 MHz, DMSOk^S 8.92 (d, J - 6.8 Hz. 1H), 8.01 (d.J-8.0 Hz, 1H). 7.91 (d, J -8.0 Hz. 1H). 7.66 (t 

J = 8.0 Hz. 1H), 7.56 (t. J = 8.0 Hz, 1H). 7.35 (dd. J = 8.6, 5.5 Hz. 2H). 7.28 (s, 1H), 7.26 (t J « 8.0 Hz, 2H). 7.23- 

7.17 (m. 3H). 7.09 (t J = 8.0 Hz, 2H), 5.55 (m. 1H), 5.13 (s. 2H).4.48 (d. J » 16.7 Hz, 1 H). 4.41 (d, J » 16.7 Hz, 1 H) 

3.30 (dd. J o 14.1, 4.9 Hz, 1H), 2.97 (dd. J = 14.1. 8.9 Hz. 1H) 

IR (KBr) 3400, 3330. 3250. 3040. 1705. 1655. 1600, 1525, 1500 cm'^ 

MS (SIMS, positive) m/z 512 (MH*) 

Example 3 

Synthesis of 2-[5-benzyloxycartxxiylamino-2-(4-fluorophenyl)-6KWo-1,6-dihydr^ 
onyt)benzoxazol-2-yl]caft)onyl]-2-phenyl6thyl]acetamide 

10131] 

(1) Using the title conrpound of Reference Example 1 and the title compound of Reference Exanple 3 and by a 
reaction similar to that in Example HI). 2-[5-benzyloxycarbonylamino-2-(4-fluorophenyl)-6K>xo-1.6-dihdro- 
midinyO-N-[1-[[5-(methoxycarbonyi)benzQxazol-2-yl]hydroxymethyO-2-phenyiet^ was obtained as a 
pale^rown solid (1.66 g. 72%). 

(2) Using the objective compound of Step (1) and by a reaction sinrtilar to that in Exanple 1 -(2). the title compound 
was obtained as white crystals (1 .28 g, 82%). mp 21 8-222**C 

^H-NMR (500 MHz. DMSC><16)6 9.04 (d. J = 6.8 Hz. 1H). 8.84 (s. 1H). 8.51 (d. J = 1 .5 Hz. 1H). 8.40 (s. 1H). 
8.23 (dd. J = 8.7, 1.5 Hz. IN). 8.04 (d, J o 8.7 Hz. 1H), 7.45-740 (m. 4H). 7.38 (t. J « 7.1 Hz. 2H), 7.33 (t J » 
7.1 Hz. 1H), 7.26 (t. J » 7.3 Hz. 2H). 7.22-7.13 (m. 5H). 5.51 (m. 1H). 5.17 (s. 2H). 4.53 (d. J « 16.8 Hz. 1H), 
4.45 (d. J « 16.8 Hz, 1H). 3.92 (s. 3H). 3.31 (m. 1H). 2.97 (dd. J o 14.2, 8.9 Hz. 1H) 
IR (KBr) 3350. 3260, 3050. 1710. 1670, 1655, 1600, 1520 cm"^ 
MS (APCI, positive) vo/z 704 (MH*) 

Example 4 

Synth sis of 2-[5-anriino-2-(4-fluoropherTyl)-6-oxo-1.6-dihydro-1i>yriiTi^ 
yl]carbonyq-2-phenytethyl]acetamide 

[0132] To a solution of the title connpound (462 mg. 0.657 mmol) of Example 3 and antsole (0.21 mL. 1 .9 mmol) In 
dichloromethane (13 mL) was addded under ice-cooling trifluoromethanesuHonic add (0.35 mL 4.0 mmol) and the mix- 
ture was stinred at 0*C to room temperature for 1 hour. A saturated aqueous sodium hydrogencarbonate solution (13 
mL) was added under ice-cooling and the mixture was stirred for 30 min. The the reaction mixture was added to a sat- 
urated aqueous sodium hydrogencarbonate solution (50 mL) and extracted with ethyl acetate. The extract was washed 
with saturated brine, dried over magnesium sulfate and concerrtrated under reduced pressure The residue was sepa- 
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rated and purHied by silica gel column chronnatography (30:1 chloroform:methanol] to give the tide compound as pale- 
yellow aystals (368 mg, 98%). mp 208-21 3*C 

^H-NMR (500 MHz. DMSO-d6)6 8.97 (d. J = 6.7 Hz. 1H). 8.51 (d, J = 1.6 Hz. 1H). 8.24 (dd. J = 8.7. 1.6 Hz. 1H). 
8.05 (d. J = 8.7 Hz. 1H). 7.35 (dd. J = 8.8. 5.6 Hz. 2H). 7.28-7.17 (m. 6H), 7.08 (t J = 8.8 Hz, 2H). 5.50 (m, 1H), 
5.12 (s. 2H). 4.48 (d. J = 16.8 Hz. 1H). 4.41 (d. J = 16.8 Hz. 1H), 3.93 (S. 3H), 3.31 (m. 1H), 2.97 (dd. J = 14.1. 8.9 
Hz. 1H) 

IR (KBr) 3370. 1705. 1655. 1600 cm'^ 
MS (SIMS, positive) nVz 570 (MM*) 

Example 5 

Synthesis of 2-(5-amino-2-(4-fluorophenyl)-6-oxo-1.6KiihydrD-1ijyrimklinyQ-N41-{(5-^ 
nyf]-2-phenylethyl]acetamide 

[0133] To a solution of the title compound (180 mg, 0.316 mmol) of Example 4 in a mixture of dimethylsulfide (5 mL) 
and dichloromethane (5 mL) was added under ice-cooling alurrrinum bromide (680 mg. 2.55 mmol) and the mixture was 
stirred at 0°C to room temperature for 4 hours. Water (10 mL) and 1 N hydrochloric add (1 mL) were added and the mix- 
ture was stirred at room temperature for 1 hour. The precipitate was collected by filtration and washed with water and 
chloroform. The obtained solid was separated and purified by silica gel column chromatography (2:1 chloroformimeth- 
anol) to give the title compound as yellow crystals (1 46 mg. 83%). 

207-214''C 

^H-NMR (500 MHz. DMSO-d6)6 8.94 (d. J = 6.8 Hz. 1H). 8.46 (s. 1H). 8.24 (d. J = 8.6 Hz. 1H). 7.87 (d. J = 8.6 Hz. 
1H). 7.35 (dd. J = 8.7. 5.5 Hz. 2H). 7.29-7.18 (m. 6H). 7.11 (t J = 8.7 Hz. 2H). 5.55 (m. 1H). 5.13 (s. 2H). 4.48 (d. 
J = 16.6 Hz. 1H). 4.42 (d. J = 16.6 Hz. 1H). 3.30 (m. 1H). 2.97 (dd. J= 14.1. 8.8 Hz. 1H) 
IR (KBr) 3300. 1700, 1655, 1600. 1520. 1500 cm*^ 
MS (SIMS, negative) nVz 554 (MH*) 

Example 6 

Synthesis of 2-I5-benzyloxycarbonylamino-2-(4-fluorophenyO-6-oxo-1.6-dihydro-1-pyrinrii^ 
onyl)benzoxazo!-2-yOcarbony(l-2-phenylethyllacetamide 

(0134] 

(1) Using the title compound of Reference Example 1 and the title compound of Reference Exanrple 4 and by a 
reaction simitarto that in Example 1-(1). 2-I5-benzyloKycartX)nytamino-2-(4^luorophenyl)-6-oxo-1.6<lihydro-1-p^ 
midinyll-N-[l-{I6-(nriethaxycartx)nyOt>enzoxazol-2-yl]hydroxyr^ was obtained as a 
white solid (1.09 g. 75%). 

(2) Using the objective compound of Step (1) and by a reaction similar to that in Exanpte l-{2). the title compound 
was obtained as pale-yellow aystals (521 mg. 50%). 

rrp 247-250^0 

^H-NMR (500 MHz. DMSOde)^ 9 02 (d. J « 6.7 Hz. 1H). 8.84 (s. 1H), 8.45 (s, IN), 8.40 (s, 1H), 8.12 (s. 2H). 
7,46-7.41 (m, 4H), 7.38 (t. J = 7.1 Hz. 2H). 7.33 (t J = 7.1 Hz. 1H). 7.25 (t. J « 75 Hz, 2H). 7.22-7.13 (m. 5H), 
5.53 (m, 1H). 5.17 (s, 2H).4.53 (d. J = 16.7 Hz. 1H). 4.45 (d, J » 16.7 Hz. 1H). 3.93 (s. 3H). 3.30 (m. 1H). 2.97 
(dd, J - 14.2, 8.9 Hz, 1H) 

IR (KBr) 3370. 3240. 3020, 2920. 1715, 1655. 1600. 1520 cm"^ 
MS (SIMS, positive) m/z 704 (MhT) 

Example 7 

Synth^ of 2-I5-amino-2-(4-fluorophenyl)-6-oxo-1,6^ihydro-1-pyrimidinyO^ 
yl]cartX)nyl}-2-phenylethyllacetamjde 

[01 35] Using the title compound of Example 6 and by a reaction similar to that in Example 4, the title compound was 
obtained as yellow crystals (284 mg. 88%). 
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mp isy-aoo'C 

^H-NMR (500 MHz. DMSO-cl6)8 8.97 (d, J n 6.7 Hz. 1H). 8.46 (s. 1H). 8.12 (s. 2H). 7.35 (dd. J = 8 7 5 5 Hz 2H) 
7.28-7.17 (m. 6H), 7.10 (t. J n 8.7 Hz. 2H), 5.52 (m. 1H). 5.12 (s. 2H). 4.48 (d. J = 15.6 Hz. 1H) 4 40 (d J = 16 6 
Hz, 1H).3.93(s.3H).3.31(m, 1H).2.97(dd,J=14.1.8.9Hz. 1H) 
IR (KBr) 3350. 3000. 1705. 1655. 1600. 1500 arf^ 
MS (SIMS, positive) m/z 570 (MH*) 



Example 8 



Synthesis of 2-[5-amlno-2-(4-fluorophenyl)-6-oxo-1.6<JihydroO-pyrimidinyn-N.(1.[(6<art)oxyber«oxM^^ 
nyl]-2-phenylelhylJacetamide ' 

[01 361 Using the tiHe compound of Exannple 7 and by a reaction similar to that in Example 5. the title comoound was 
obtained as pale-yellow crystals (91 mg, 52%). 

mp 235-241»C 

^H-NMR (500MHz. DMSO-d6)68.93(d,J = 6.8Hz.1H), 8.29(5, 1H). 8.14 (d.J = 8.4Hz.1H) 791 (d J = 84Hr 
1H), 7.35 (dd. J = 8.7. 5.6 Hz. 2H). 7.28-7.1 7 (m. 6H). 7.11 (t. J = 8.7 Hz. 2H), 5.56 (m. 1 H). 5. 13 (s. 2H). 4 49 (d 

J=16.7Hz.1H),4.42(d.J = 16.7H2.1H).3.33(m.1H).2.96(dd.J=14.0 90Hz 1H) 
IR (KBi) 3330. 1700. 1650, 1600. 1555 cm-^ 

MS (SIMS, negative) m/z 554 (MM") 
Example 9 

Synthesis of 2-[5-ben2yloxycartx«ylamino-2.(4.fluorophenyO-6^>xo.1.6<flhydro-1-pyrimidinyn^ 

tnyi)acetannide 



[0137] 



(1) Using the title compound of Reference Example 1 and L-phenyialaninol and by a reaction similar to that in 
Example 1 -(1), 2-[5-ben2yloxycaft)onylarTrino-2K4-fluorophenyl)-6oxo-1 .6Kiihydro-1 iDyrimidinyll-N-(1 -hydroxyme- 
thyl-2- phenyiethyl)acetamide was obtained as white crystals (6.51 g, 81%). 

(2) Using the objective compound of Step (1) and by a reaction simil^ to that in Exarrple 1-(2). the title corrround 
was obtained as white crystals (5.45 g. 93%). 

mp138-14rC 

' H-NMR (500 MHz. CDOa )5 9.62 (s, 1 H). 8.77 (brs. 1 H). 7.53 (dd. J « 8.7, 5.2 Hz. 2H). 7.48 (s. 1 H) 7 43-7 33 
(m. 5H). 7.28-7,08 (m. 7H). 6.52 (d, J « 6.8 Hz. 1 H). 5.24 (s. 2H). 4.77 (q. J=6.6 Hz. 1H), 4.52 (Asii. J o 15 4 
Hz. 2H). 3.17(m.2H) / x . 

IR (KBr) 3270. 3010. 1725. 1645. 1600. 1520 cm'^ 
MS (SIMS, positive) nVz 529 (MH^ 



Example 10 



Synthesis of 2-[5^>enzytoxycarbonytantino-2-(4.fluorophenyl)-6-« 
bonyl)benzaxazol-2-yOcarbonyf]-2-phenylethylJacetamide 



[0138] 



(1) To a soluton of the title compound (4.06 g. 7.58 mmol) of Example 9 and acetone cyanohydrin (2.1 mU 23 
mmol) in dichloromethan (50 mL) was added methylamine (0.64 mL. 4.6 mmoD and the mixture was stirred at 
room temp rature for 2 hours. The precipitate was collected by filtration and washed with ethyl acetate The filtrate 
and washing solution were combined and the organic solvent was asperated under reduced pressure The 
obtained concentrate was added to water (100 mL) and extracted with ethyl acetate. The extract was washed with 
saturated brine, dried over magnesium sulfate and concentrated under reduced pressure. The obtained solid was 
washed with ether, combined with the precipitate obtained earlier and-dried in vacuo to give 2-[5^>enzyloxycartx>- 
nylamino-2-(44luorophenyl).6<wo-1.6-dihydro.1i5yrimidinyO-N-(1-(cyan^ 

as a white sofid (3.68 9,86%). ' /i- 
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(2) To a mixture of chloroform (10 mL) and ethanol (4.5 mL, 77 mmol) was added dropwise under ice-cooling acetyl 
chloride (5.0 mL, 70 mmol) over 15 min. The mixture was stirred at 0'*C for 10 min and the objective compound 
(1.30 g, 2.34 mmol) of Step (1) was added. The mixture was stirred at 0°C to room temperature for 3 hours. The 
solvent was evaporated under reduced pressure to give white solid. Thereto were added ethanol (13 mL) and the 
title compound (735 mg. 3.02 mmd) of Reference Example 5 and the mixture was heated to 65°C and stirred for 6 
hours. The solvent was evaporated under reduced pressure and the obtained concentrate was added to a 0.5N 
aqueous sodium hydroxide solution (50 mL) and extracted with ethyl acetate. The extract was washed with satu- 
rated brine and concentrated under reduced pressure. The residue was separated and purified X silica gel column 
chromatography (50:1 chloroform :methanol) to give a mixture containing 2-[5-benzyloxycartx>nylannino-2-(4-ftuor- 
ophenyl)-6-oxo-1 ,6-dihydro-l -pyrimidinyl]-N-[1 -[[5-(benzylQxycarbonyl)ben2oxazol-2-yl]hydroxymethyl]-2-phenyle- 
thyf]acetamide as a pale-yellow send (395 mg). 

(3) Using a mixture containing the objective connpound of Step (2) and by a reaction similar to that in Example 1- 
(2). the title compound was obtained as pale-yellow aystals (179 mg, yield from 2-[5-benzy1oxycartxmy1amino-2- 
(4-f luorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -(cyanohydroxymethyl)-2-phenylethyllacetamide. 1 0%). 

mp221-225»C 

^H-NMR (500 MHz, DMSO-dg)^ 9-02 (d, J = 6.8 Hz. 1H). 8,83 (s. 1H). 8.55 (d. J =s 1 .4 Hz, 1 H). 8.40 (s. 1H). 
8.26 (dd, J = 8.8. 1.4 Hz. 1H). 8.05 (d. J = 8.8 Hz. 1H). 7.52 (d, J = 7.2 Hz. 2H). 7.46-7.35 (m. 9H). 7.32 (t J =^ 
7.1 Hz. 1H), 7.28-7.12 (m. 7H). 5.51 (m. 1H). 5.42 (s. 2H).5.17 (s. 2H), 4.53 (d. J = 16.6 Hz, 1H). 4.45 (d, J = 
16.6 Hz. 1H). 3.32 (m. 1H). 2.96 (dd, J • 14,1. 9,0 Hz. 1H) 
IR (KBr) 3370. 1715. 1670. 1655. 1600, 1520 cm*^ 
I^S (SIMS, positive) nVz 780 (MH*) 

Example 11 

Synthesis of 2-[5-benzyloxycartx)nylaminc>-2-(4-fluorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-N-[1 -[I5-(ethylaminocar- 
bonyl)benzoxazol-2-yQcarbonyl]-2-phenylethyqacetannide 

[0139] 

(1) To a solution of the objective compound (2.00 g. 2.83 mnx>l) of Example 3-(1 ) In DMSO (250 mL) was added a 
1N aqueojs sodium hydroxide solution (30 mL) and the mixture was stirred at room temperature for 1 hour. The 
reaction mixture was added to 0. 1 N hydrochloric add (1 000 mL) and extracted with ethyl acetata The extract was 
washed with saturated brine, dried over magnesium sulfate and concentrated urxler reduced pressure. The 
obtained solid was washed with ether and dried in vacuo to give 2-[&benzy1oxycaft)onylamirK>-2-(44luorophenyQ- 
6-oxo-1,6-dihydro-1-pyrimidinyl>N-(1-K5-caitXMybenzoxazol-2-yf) hydroxymethyq-2-phenylethyf]acetaniide as a 
whHe solid (1.58 g. 81%). 

(2) To a solution of the objective compound (450 mg, 0.651 mmd) of Step (1). ethylamine hydrochloride (67 mg. 
0.82 mnwl) and HOBT (176 mg, 1 .30 mnwl) in DMF (10 mL) were added ls}-ethylnr«spho!:na (0.10 mL. 0.79 mmoi) 
and WSCI hydrochloride (148 mg. 0.772 mmol) and the mixture was stirred at room temperatfe for 3.5 hours. The 
reaction mixture was added to 1N hydrochloric add (80 mL) and extracted with ethyl acetata The extract was 
washed successively with a saturated aqueous sodium hydrogencartx>nate solution arvj saturated brina dried over 
magnesium sulfate and concentrated under reduced pressure. The obtained solid was washed with ether and dried 
in vacuo to give 2-[5-benzytaxycartx)ny!anriino-2-(4-fborophenyO-6-axo-1.6-dihydro-1-^ 
aminocai1x)nyObenzoxazol-2-yqhydrQxyrnethyl}-2-phenytethyqacetamide as a white solid (397 mg, 85%). 

(3) To a solution of the objective oompound (448 mg, 0.623 nrvnoQ of Step (2) in DMSO (5 vnL) was acided Dess- 
Martin periodinane (446 mg, 1 .05 mnmO and the mixture was stin-ed at room temperature for 1 .5 hours. To the reac- 
tion mixture was added a saturated aqueous sodium hydrogencart)ortate solution (5 mL) cofttaining sodium thio- 
sulfate in a concernration of 0^ g/mL, and ttie mixture was stirred at room temperature and extracted with ethyl 
acetate. The insoluble material in the extract was collected by fOtration and the filtrate was wa^ed successively 
with a saturated aeneous sodium hydrogencarbonate solution and saturated brine, dried over magnesium sulfat 
and concentrated under reduced pressura The residue and the insolubl material obtained eariier wer combined, 
and separated and purified by silica gel column chromatography (50:1 chlorotorm:methanol) to give the titl com- 
pound as pale-yeUow OTStais (268 mg. 60%). 

mp256-26rC 

^H-NMR (500 MHz, DMSOde)^ 9 00 (d. J = 6.9 Hz, 1H). 8.86 (s. 1H). 8.65 (t J = 5.5 Hz. 1H), 8.46 (d, J = 1.6 
Hz, 1 H). 8.40 (s, 1H). 8.14 (dd. J = 8.7, 1.6 Hz. 1H). 7.97 (d. J o 8.7 Hz. 1 H). 7.46-7.40 (m, 4H). 7.38 (t J = 7.1 
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Hz. 2H). 7.33 (t. J = 7.1 Hz. 1H). 7.26 (t. J = 7.2 Hz. 2H). 7.22-7.13 (m, 5H). 5.54 (m. 1H). 5.17 (s. 2H) 4 53 (d 
J = 16.4 Hz. 1 H). 4.46 (d. J = 16.4 Hz, 1 H). 3.3 (m. 3H). 2.95 (dd. J = 1 4.1 . 9.1 Hz. 1 H). 1 .16 (t. J = 7.2 Hz. 3H) 
IR (KBr) 3350, 3250, 3020. 1715, 1655, 1600. 1520 cm*'' 

5 Example 12 

Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6-Qxo-1,6^ihydro-1-pyrimidinyO-N-[1-[I5-(eti^ 
2-yl]cartx)nyl]-2-phenylethyOacetamide 

10 [0140] Using the title compound of Example 1 1 and by a reaction similar to that in Example 4. the title conpound was 
obtained as pale-yellow crystals (1 1 1 mg, 68%). 

mp 233-239**C 

^H-NMR (500 MHz. DMSO<ls)S 8.94 (d, J = 6.8 Hz. 1H). 8.65 (t J = 5.5 Hz. IN). 8.46 (d. J = 1.6 Hz. 1H) 8 14 (dd 
IS J = 8.7, 1 .6 Hz. 1H). 7.98 (d. J = 8.7 Hz. 1 H). 7.35 (dd. J = 8.7. 5.5 Hz, 2H). 7.29-7.1 8 (m. 6H). 7.10 (t. J « 8 7 Hz' 
2H), 5.53 (m, 1H). 5.12 (s. 2H). 4.48 (d, J = 16.7 Hz. 1H). 4.42 (d. J = 16.7 Hz, 1H). 3.3 (m. 3H), 2.96 (dd J « 14 1* 
9.0 Hz. 1H), 1.16 (t. J « 7.2 Hz, 3H) 
IR (KBr) 3300. 1705. 1640. 1600. 1525, 1500 cm*^ 

20 Example 13 

Synthesis of 2-[5-benzyloxycart)onylamino-2-(4-f luorophenyI).6-oxo-1 .6<lihydro-1 -pyrimidinyn-N^I -[(5-nitrobenzaxa- 
z l-2-yl)carbonyl]-2-phenylethyllacetamide 

25 [0141] 

(1) Using the title compound of Reference Example 1 and the title compound of Reference Exanple 6 and by a 
reaction similarto that in Example 1-(1), 2-[5-benzyiaxycartx)nylamino-2-(4-fluorcphenyO-6-oxo-1,6^ihydro-1i3yri 
midinyQ-N-[1 -((5-nitrobenzoxa20l-2-yl)hydroxymethyl]-2-phenylethyi)acetamide was obtained as a pale-yellow solid 

30 (2.54 g. 99%). k« 7 w 

(2) Using the objective compound of Step (1 ) and by a reaction similar to that in Exanple 1 -(2), the title conpound 
was obtained as a pale-brown solid (1 .47 g. 59%). 

^H-NMR (300 MHz. DMSad6)6 9.07 (d, J « 6.8 Hz. 1H), 8.90 (d. J = 2.2 Hz. 1H). 8.85 (s. 1H), 8.52 (dd J « 
35 9.1. 2.2 Hz. 1H). 8.40 (s. 1H). 8.18 (d. J o 9.1 Hz. 1H), 7.53-7.10 (m, 14H). 5.49 (m, 1H). 5.17 (s, 2H). 4,58 (d 

J « 16.8 Hz. 1H). 4.44 (d. J o 16.8 Hz, 1H). 3.4-3J25 (m, 1H). 2.97 (dd. J = 14.2. 8.9 Hz. 1H) 
IR (KBr) 3350, 3050. 1715, 1655, 1600. 1520 cm*^ 

Example 14 

40 

Synthesis of 2-[5-benzyloxycart)onylanr*K>-2-(4-fluorophenyl)-6-oxo-1 ,6^ihydro-1-pyrintidinyfI-N4l.[(5-arTtinobenzaxa- 
zol-2^)carbonyO-2-phenylethyOacetamide 

[0142] To a solution of the title compound (1 .340 g, 1 .940 mmol) of Exanple 13 in a mixture of THF (40 mL). water 
45 (7 mL) and methanol (7 mL) were added Iron powder (2.734 g, 48.95 mmoO and IN hydrochloric add (1 .64 mL). and 
the mixture was stirred at room temperature for 18 hours. The insoluble material was removed through celrte and 
washed witti chiorofbnm. The filtrate and washing solution were combined and washed with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over sodium sulfate and concentrated under reduced 
pressure. The residue was separated and purified by silica gel column chromatography (96:4 chlorofbmirmethanoO and 
so (97:3 chloroform.Tnethanol) to give the titie compound as an orange solid (1 .004 g, 78%). 

1 H-NMR (300 MHz. DMSO^ys 8.93 (s. 1 H). 8.92 (d. J = 6.6 Hz. 1 H). 8.41 (s. 1 H). 7.54 (d. J « 8.9 Hz 1 H) 7 48- 
7.13 (m. 14H). 6.95 (d. J « 2.0 Hz. 1H). 6.92 (dd. J « 8.9. 2.0 Hz. 1H). 5.56 (m, 1H). 5.37 (s. 2H). 5.17 (s. 2H) 4 53 
(d. J = 16.7 Hz. 1H). 4.44 (d. J n 16.7 Hz. 1H), 3.25 (dd. J = 14.0. 4.4 Hz. 1H). 2.92 (dd. J « 14.0. 8.9 Hz 1H) 
55 IR (KBr) 3325. 3000, 1695. 1650. 1600. 1510 cm'^ 



EP0 940 400A1 



Example 15 

Synthesis of 2-[5-amino-2-(4-1luorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyfl-N-[l -[(5-aminoben20xa20l-2-yl)cartx)nyl]- 
2-phenylethyl]acetamide 

[0143] Using the title compound ot Example 1 4 and by a reaction similar to that in Example 4. the title conrpound was 
obtained as a yeltow solid (228 mg, 83%). 

^H-NMR (500 MHz. DMSO-d6)8 8.83 (d. J = 7.0 Hz. 1H). 7.53 (d. J = 8.8 Hz. 1H). 7.36 (m. 2H). 7.28 (s, 1H). 7.26 

(t. J = 7.3 Hz. 2H). 7.23-7.17 (m. 3H). 7.13 (t, J = 8.8 Hz. 2H). 6.96 (d, J = 2.2 Hz. 1H). 6.92 (dd, J = 8.8. 2.2 Hz. 

1H). 5.56 (m. IH), 5.35 (s. 2H), 5.14 (s. 2H). 4.48 (d, J = 16.6 Hz. 1H). 4.41 (d, J = 16.6 Hz. 1H). 3.25 (dd. J = 14.1. 

4.8 Hz. IH). 2.93 (dd. J = 14.1. 8.8 Hz. IH) 

IR (KBr) 3250. 3000. 1700. 1650. 1600. 1520. 1500 cm*^ 

MS (SIMS, positive) m/z 527 (MH*) 

Example 16 

Synthesis of 2-[5-benzyloxycartx)nylamino-2-(4-fluorophenyl)-6-oxo-1 .6-dihydro-1- pyrimidinyl]-N-[1-[(5-(trifluorometh- 
anesuifonylamino)benzoxazol-2-y[]carbonyl]-2-phenyl6thyl]ace1amide 

[0144] To a solution of the title compound (149 mg. 0.226 mmoO oi Example 14 in THF (3 mL) was added triethyl- 
amine (0.038 mU 0.273 mmol) and the mixture was cooled to -78°C. Thereto was added dropwise anhydrous triftuor- 
omethanesuKbnic add (0.046 mL, 0.273 mmol). The obtained mixture was stin-ed at the same temperature for 1 hour. 
Water (10 mL) was added and the mixture was allowed to warm to room temperature and extracted with ethyl acetate 
and chloroform. The extract was washed with saturated brine, dried over magnesium sulfate and concentrated under 
reduced pressure. The residue was separated and purified by silica gel column chromatography (95:5 chloroform:meth- 
anol - 90:10 chloroform :m6thanol) to give the title compound as a paie-yellow solid ( 145 mg. 81%). • 

^H-NMR (300 MHz. DMSO-d6)5 8.99 (d, J =: 6.9 Hz, IH). 8.90 (s. IH). 8.41 (s. IH), 7.96 (d. J = 8.9 Hz, IH), 7.83 
(d. J = 2,0 Hz, IH). 7.50 (dd. J = 8.9. 2.0 Hz, 1 H), 7.44-7.14 (m. 14H), 5.54 (m. IH), 5.17 (s, 2H), 4.53 (d. J = 16.8 
Hz. IH). 4.45 (d. J = 16.8 Hz. IH), 3.4-3.1 (m. IH), 2.94 (dd. J = 14.1. 9.0 Hz, IH) 
IR (KBr) 3325, 3025. 1705. 1650. 1600. 1520 cm"^ 
MS (SIMS, positive) m/z 793 (MH*) 

Example 17 

Synthesis of 2^5-anrBno-2-(4-fliKjrophenyl)-6<Jxo-1,6-dihydro-1-pyrinfiW 
ny1amino)benzoxazol-2-yl]cait>onyl]-2-phenylethyl]acetamide 

[0145] Using the title compound of Example 1 6 and by a reaction similar to that in Exanple 4. the title corrpound was 
obtained as a pale-yeilcw solid (67 mg. 58%). 

mp165-170'C 

^H-NMR (500 MHz. DMSO-d6)6 8.91 (d, J = 6.9 Hz. IH), 7.91 (d. J = 8.9 Hz. IH). 7.79 (d. J = 2.0 Hz. IH), 7.48 
(dd. J = 8.9, 2.0 Hz. IH), 7.36 (m. 2H). 7.29 (s, IH), 7.26 (t J » 7.3 Hz. 2H), 7.23-7.17 (m. 3H). 7.12 (t J o 8.8 Hz. 
2H). 5.53 (m, IH), 4.48 (d. J = 16.6 Hz, IH), 4.42 (d. J « 16.6 Hz. IH). 3.31 (dd. J » 14.1. 4.7 Hz, IH). 2.95 (dd, J 
= 14.1,8.9 Hz. IH) 

IR (KBr) 3300. 3000. 1645. 1600. 1520, 1500 cm*^ 
MS (SIMS, positive) nVz 659 (MhT) 

Example 16 

Synttiesis of 2^5-benzyloxycartX)nylanrano-2-(4-fIuorophenyl)-6-oxo-1,6-dihydro-1-pyrin^ 
zoxazol-2-yOcarbonyQ-2-phaiylethyOacetamide 

[01461 

(1) Using the titie compound of RefererKe Example 1 and the titie compound of Reference Example 7 and by a 
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reaction similar to that in Example 1-(1). 2.[5-ben2yloxycart>onytamino-2-(4-fiuorophenyl)-6-oxo-1 6-dihydro-l-pyrj- 
midinyl]-N-[H(5-methoxyben2oxa20l-2-yl) hydroxymethyl)-2-phenylethyllacetamide was obtained as a oale-red 
solid (810 mg, 93%). ^ 

(2) Using the above-mentioned compound and by a reaction similar to that in Example 1-(2). the title comoound 
was obtained the as pale-yelbw crystals (906 mg, 57%). 

mp 233-235**C 

^H-NMR (500 MHz. DMSOKlg 68.98 (d. J = 6.9 Hz. 1H). 8.92 (s. 1H). 8.41 (s. 1H). 7.81 (d. J o 9 1 Hz 1H) 

7.52 (d. J = 2.4 Hz, 1H). 7.46-7.41 (m. 4H). 7.38 (t. J = 7.1 Hz. 2H). 7,33 (t. J = 7.1 Hz. 1H). 7.28-7 14 (m' 8H^' 

5.55 (m. 1H). 5.17 (s. 2H).4.53 (d, J = 16.7 Hz. 1H). 4.44 (d. J = 16.7 Hz. 1H). 3.86 (s. 3H). 3.30 (dd J ='l4 1 ' 

4.5 Hz. 1H). 2.94 (dd. J = 14.1. 9.0 Hz, 1H) 

IR (KBr) 3390. 3300, 1705, 1660. 1605. 1520 cm"" 

MS (SIMS, positive) m/z 676 (MH*) 

Example 19 

Synthesis of 2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 ,6<iihydro-1 -pyrimidinyl]-N-[l -t(5-methoxybenzaxa20l-2-vi)carbo- 
nyl]-2-phenylethyl]acetamide 

[0147] Using the title compound of Example 18 and by a reaction sin^larto that in Example 4. the title confound was 
obtained as pale-yellow crystals (586 mg. 92%). 

mp 163-169«»C 

^H-NMR (500 MHz. DMSCVde) 58.92 (d. J = 6.9 Hz. 1H). 7.82 (d. J = 9.1 Hz. 1H). 7.53 (d J = 2 4 Hz 1H) 7 35 
(dd. J = 8.6. 5.6 Hz. 2H). 7.29-7.18 (m. 7H). 7.11 (t. J « 8.6 Hz. 2H). 5.54 (m. 1H). 5.16 (s. 2H) 4 48 (d J =i 165 
Hz. 1 H). 4.41 (d. J 16.5 Hz. 1 H). 3.86 (s. 3H). 3,30 (dd. J « 14.1 . 4.4 Hz. 1H). 2.95 (dd J = 14 1 9 1 Hz 1 H^ * 
IR(KBr)3390.3270. 1705. 1660. 1605. 1505 cm-^ i^.i nz. im; 

MS (SIMS, positive) m/z 542 (MH*) 

Example 20 

Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6-oxo-1.6Kjihydro-1-pyrinriidinyO-N-[H(5^ 
nyl]-2-phenyiethyl]acetamide 

[0148] To a solution of the title conpound (452 mg. 0.835 mmol) of Exanple 19 in dichloromethane (10 mL) was 
added under ice<ooling a solution (1 .0 M. 8.4 mU 8.4 mmd) of boron tribromide in dichloromethane and the mixture 
was stirred at 0»C to room temperature for 4 hours. Methanol (1 .5 mL) was added and the rnixlure was stiired for 10 
min. The reaction mixture was added to a saturated aqueous sodium hydrogencarbonate solution (50 mL) and 
extracted with ethyl acetate The extract was washed with saturated brine, dried over magnesium sul^e and was con- 
centrated under reduced pressure. The residue was separated and purified by silica gel column chromatography (ici 
chloroformrmethanol) to give the tide compound as a yellow solid (340 mg, 77 %). 

^H-NMR (500 MHz, DMSO-de) 69-95 (brs, 1H), 8.89 (d. J « 6.9 Hz. 1H). 7.69 (d. J = 8.9 Hz. 1H) 7 35 (dd J o 8 5 
5.6 Hz. 2H). 7.29-7.07 (m. 10H), 5.54 (m. 1H). 5.15 (s. 2H). 4.48 (d. J » 16.5 Hz. 1H). 4.41 (d. J = 16.5 'hz 1H)' 
3.27 (dd. J = 14.1. 4.7 Hz. 1H). 2.94 (dd. J « 14.1. 9.0 Hz, 1H) 
IR (KBr) 3410, 3290, 1705. 1660. 1605. 1520, 1505 cm'^ 
MS (SIMS, positive) m/z 528 (MH^ 

Example 21 

Synthesis of 2.[5-benzyloxycarbonylamino-2.(4.flu rophenyl)-6-Qxo-1 .6<jihydro-1 -pyrimidinyl]-N-r2-phenyl-1 .r(2-thia- 
zolyl)carbonylJethyf]acetamide 

[0149] 

(1) To a solution of the title compound (724 mg, 1 .37 mmol) of Example 9 in dichloromethane (15 mL) was added 
2-tnmethylsilylthiazole (0.23 mU 1 .4 mmoO and the mixture was stirred at room terrperature for one day. A solution 
(1M. 2.5 mL. 2.5 mmol) of tetrabutyi ammonium fluoride in THF was added and the mixture was stirred for 30 min. 
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The reaction mixture was added to a saturated aqueous sodium hydrogencarbonate solution (50 mL) and extracted 
with chloroform. The extract was dried over anhydrous magnesium sutfate and concentrated under reduced pres- 
sure. The residue was separated and purified by silica gel column chromatography (50:1 chloroform :methanol) to 
give 2-[5-benzylcxycarbonylamino-2-(4-fluorophenyi)-6-oxo-1,6<lihydro-1-pyrinfijdinyQ-N-[2-phen^ 
zolyl)hydroxymethyI] etf^Oace^an^ide as a white solid (665 mg, 79%). 

(2) Using the above-mentioned connpound and by a reaction similar to that In Example 1 •(2)« the title compound 
was obtained as white crystals (554 mg. 86%). 

mp 209-21 rC 

^H-NMR (500 MHz. DMSO-de) 68.92 (s. 1H). 8.85 (d. J = 7.5 Hz. 1H). 8.41 (s. 1H). 8.30 (d. J = 3.0 Hz, 1H). 
8.21 (d, J = 3.0 Hz. 1H). 7.47-7.41 (m. 4H). 7.38 (t, J = 7.1 Hz. 2H). 7.33 (t J = 7.1 Hz, 1H), 7.27-7.18 (m, 5H), 
7.15 (d. J = 7.0 Hz. 2H), 5.67 (m, 1H), 5.17 (s. 2K4.55 (d, J = 16.6 Hz, 1H). 4.42 (d, J = 16.6 Hz. 1H). 3.19 (dd. 
J = 14.0. 4.2 Hz. IH, 2.88 (dd, J = 14.0, 9.2 Hz, 1H) 
IR (KBr) 3360. 1725. 1655. 1605. 1525 cm '* 
MS (SIMS, positive) m/z 612 (MH*) 

Example 22 

Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6K)xo-1 ,6-dihydro-1-pyrinnidinyll-N-[2-phenyl-1-[(2-thia20lyl)carbo- 
nyl]ethyl]acetamide 

[01 50] Using the title compound of Example 21 and by a reaction similar to that in Exanple 4, the title conrpound was 
obtained as white aystals (370 mg, 100%). nrp 199-203**C 

^H-NMR (500 MHz. DMSO-dg) 58.79 (d. J = 7.5 Hz, IH). 8.30 (d. J = 2.9 Hz. IH). 8.21 (d. J = 2.9 Hz, IH). 7.36 
(dd. J = 8.5. 5.6 Hz. 2H). 7.29-7.14 (m. 8H). 5.67 (m. IH). 5.15 (s, 2H). 4,50 (d. J = 16.6 Hz. IH). 4.39 (d. J = 16.6 
Hz. IH). 3.19 (dd. J = 14.0. 4.3 Hz. IH), 2.89 (dd. J = 14.0. 9.2 Hz. IH) 
IR (KBr) 3380. 1650. 1605, 1500 cm'^ 
MS (SIMS, positive) nrVz 478 (MH*) 

Example 23 

Synthesis of 2-[5-benzyloxycarbonylamino-2-(4-1luoropheny!)-6-axo-1 .6-dihydro-1 -pyrimidinyf]-N-{1 -[(2-oxazolinyOcar- 
bonyll-2-phenylethyi]acetamide 

[0151] 

(1) Using the title compound of Reference Example 1 and the title corrpound of Reference Example 8 and by a 
reaction similar to that in Example 1-(1). a mixture containing 2-[5-benzyloxycaibonylanfiino-2-(4-ffiuorophenyi)-6- 
0X0-1, 6-dihydro-l-pyrimidinyO-N-[1-((2-oxazolinyl)hydroxymethyO-2-phenylethyOacetaml^ was obtained as a 
whHe solid (521 mg). 

(2) Using the above-mentioned compound and by a reaction similar to that in Example 1-(2), the titie compound 
was obtained as white crystals (1 73 mg. yield from the title compound of R^erence Example 8. 23%). 

mp215-220»C 

^H-NMR (300 MHz. DMSO-dg) 68.92 (t, J = 5.7 Hz. IH). 8.90 (s, IH), 8.68 (d. J = 7,2 Hz, IH), 8.42 (s. IH). 
7.51-7.08 (m. 14H). 5.25 (m, IH). 5.18 (s, 2H). 4.50 (d. J o 16.8 Hz. IH). 4.42 (d, J = 16.8 Hz. IH), 3.68 (t J = 
6.1 Hz. 2H). 3.48 (m. 2H), 3.10 (dd. J - 14.0. 4.2 Hz. IH). 2.77 (dd, J - 14.0. 8.9 Hz. IH) 
IR (KBr) 3380. 3270. 1725, 1655. 1600, 1520 cm"^ 

Example 24 

Synthesis of 2-[5-amino-2-(4-fluorophenyl)-6<m)-1,6-dihydro-1-pyrinriidinyO-N-(H^^ 
th/Qacetanrtide 

[01 52] Using the title compound of Example 23 and by a reaction similar to that In Example 4, the titie conrpound was 
obtained as white crystals (48 mg. 49%). mp 180-185*0 
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^H-NMR (300 MHz. DMSO^g) 58.92 (t J = 5.8 Hz. 1H). 8.62 (d. J = 7.2 Hz. 1H), 7.40 (dd, J = 8.7. 5 5 Hz 2H) 
7.30-7.09 (m. 8H). 5.24 (m. 1H). 5.15 (s. 2H). 4.46 (d. J = 16.7 Hz. 1H). 4.38 (d. J = 16.7 Hz. 1H). 3.68 (t j'= 62 
Hz. 2H), 3.48 (m. 2H). 3.10 (dd. J « 14.0. 4.2 Hz. IN). 2.78 (dd. J = 14.0. 8.8 Hz. 1H) 
IR (KBr) 3350. 1655. 1600. 1530 cm*^ 

[01 53] The oonpounds C3btained in the above-mentioned Examples are shown in Tattles 1 -4, wherein Me is methyl. 
Et is ethyl and Bn is benzyl. 
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Exanple 25 - Example 94 



[0154] The compounds shown in Tables 5 to 9 were synthesized according to the above-mentioned Examples. In the 
Tables. Me Is methyl and Et is ethyl. 
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[0155J The spectrum data of the representative compounds from the compounds obtained in the above-mentioned 
Examples are shown in the following. 

so Compound of Example 26 

2-(5-amino-2-(4.f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimicfinyIJ.N-[1 -[(5-f luorcben2axazol-2-yl)cartX)nyl]-2-phenyle- 
thytjacetamide 

55 [0156] 

mp 222'22r0 

^H-NMR (500 MHz, DMSO^) 68.95 (d, J = 6.8 Hz. 1H). 7.98 (dd. J « 9.2, 4.3 Hz. 1H). 7.91 (dd, J = 8.4, 2.5 Hz, 
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1H). 7.55 (dt. J = 2.5. 9.2 Hz. 1H). 7.35 (dd. J = 8.7. 5.6 Hz. 2H). 7.29-7.18 (m. 6H). 7.10 (t J = 8.7 Hz, 2H), 5.50 
(m, 1H). 5.15 (S. 2H), 4.48 (d. J = 16.7 Hz. 1H). 4.40 (d. J = 16.7 Hz. 1H). 3.30 (dd, J = 14.1. 4.7 Hz. 1H). 2.96 (dd. 
J = 14.1, 8.9 Hz. 1H) 

IR (KBr) 3330. 3020, 1710, 1655. 1605, 1525. 1505 cm'^ 
MS (SIMS, positive) m/z 530 (MH+) 

Compound of Example 28 

2-[5-amino-2-(4-fluorophenyt)-6<)xo-1,6Klihydro-1i)yrimidinyn-N-[1-[[5-(ethaxycartX)n^ 
phenyiethyQacetamide 

[0157] 

mp231-234*»C 

^H-NMR (300 MHz. DMSO-dg) (d, J = 6.5 Hz, 1H), 8.51 (d. J = 1.4 Hz, 1H). 8.24 (dd, J = 8.7. 1.6 Hz, 1H), 

8.05 (d, J = 8.7 Hz, IH). 7.40-7.00 (m, 10H), 5.50 (m. 1H), 5.14 (s. 2H), 4.56-4.31 (m, 4H), 3.30 (m, 1H). 2.96 (m. 

1H). 1.37(t, J=7.1 Hz. 3H) 

IR (KBr) 3300, 1710. 1655. 1600, 1500 cm'^ 

MS(SIMS. posHive) m/z 584 (MH+) 

Compound of Example 30 

2-[5-amino-2-(4-fluorophenyl)-6-oxo-1,6-dihydro-1-pyrimidinyq-N-[1-[(5-carbamo^ 
nyiethyqacetamide 

[0158] 

mp 270°C 

^H-NMR (300 MHz, DMSO-de) 58.96 (d. J =6.8 Hz, IH). 8.51 (s, IH), 8.24-8.11 (m, 2H), 7.98 (d, J = 8.7 Hz, IH), 
7.56 (brs. IH), 7.35 (dd, J = 8.4. 5.6 Hz, 2H). 7.30-7.15 (m. 7H), 7.10 (t J = 8.7 Hz, 2H). 5.53 (m. IH). 5.14 (s, 2H), 
4.58-4.30 (m, 2H). 3.30 (m, IH). 2.96 (m, IH) 
IR (KBr) 3350. 1650. 1600 cm-1 

Compound of Example 31 

2-[5-benzyiaxycartx)nylamino-2-{4-f luorophenyl)-6-oxo- 1 ,6-dihydro- 1 -pyrimidinyl]-N-[1 -[[5-(dimethylaminocartx>- 
n>i)benzQxazol-2-yOcartx)nyQ-2-phenyiethyOacetamide 

[0159] 

mp 222-226**C 

^H-NMR (300 MHz. DMSO-ds) 69.00 (d. J * 6.8 Hz, IH). 8.88 (s, IH). 8.41 (s, IH), 8.05 (S, 1H), 7.96 (d. J = 8.6 
Hz. IH), 7.67 (dd. J = 8.5, 1.5 Hz. IH), 7.55-7.02 (m. 14H). 5.57 (m, IH). 5.17 (5. 2H), 4.54 (d. J « 16.4 Hz, 1H). 
4.45 (d. J = 17.1 Hz. IH). 3.16-2.65 (m. 8H) 
IR (KBr) 3350. 1650, 1500 cm'^ 

Compound of Example 32 

2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 .S-dihydro-1 -pyrTmidinyl]-N-[1 -QS (dimethylaminocarbonyl)ben20xazol-2-yl]cart>- 
onyl]-2-phenylethyl]acetamide mp 129-133**C 

[0160] 

^H-NMR (300 MHz DMSO-dg) 68.94 (d. J « 6.8 Hz. IH). 8.05 (d, J = 1.2 Hz. IH). 7.97 (d. J « a6 Hz. IH). 7.68 (dd, 
J = 8.5. 1.5 Hz. IH). 7.48-7.00 (m. lOH). 5.56 (m, IH). 5.13 (d. J = 6.7 Hz. 2H). 4.49 (d. J = 16.8 Hz. IH). 4.41 (d, 
J = 16.7 Hz. IH). 3.12-2.72 (m, 8H) 
IR (KBr) 3350, 1650. 1610, 1500 cm''' 
MS (SIMS, positive) mfz 583 (MH*) 
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Compound of Example 34 

2-I5-amino-2-(4-f luorophenyi)-6-oxo-l .6-dihydro-1 -pyrimidinylJ-N-(1 -[[5-(diethylaminocarbonyl)benzoxazol-2-yI]cartx)- 
nyl]-2-phenyiethyl]acetamide 

I0161J 

mp 120-124*»C ^H-NMR (300 MHz. DMSO-de) 68.94 (d, J = 6.8 Hz. 1 H). 7.98 (s, 1 H), 7.97 (d, J = 8.8 Hz, 1 H). 7.61 
(dd, J = 8.5, 1.3 Hz. 1H), 7.50-6.85 (m, 10H). 5.57 (m. 1H). 5.14 (s. 2H). 4.49 (d. J = 16,9 Hz. 1H), 4.42 (d. J = 17.2 
Hz. 1H). 3.60-2.85 (m, 6H), 1.30-0.90 (m. 6H) 
IR (KBr) 3350, 1650. 1600 cm"'' 
MS (SIMS, positive) m/z 61 1 (MH*) 

Compound of Example 36 

2-(5-amino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrlmidinylJ-N-[1 -((oxazolo{4,5-blpyridin-2-yl)cartx>nyl]-2-phenyle- 
thyQacetamide 

[0162] 

mp222-225«C 

^H-NMR (500 MHz. DMSO-de) 69 01 (d. J = 6.7 Hz. 1H). 8.76 (dd. J = 4.7. 1.1 Hz. 1H), 8.42 (dd. J « 8.3, 1.1 Hz, 
1H). 7.70 (dd, J = 8.3. 4.7 Hz. 1H). 7.35 (dd, J « 8.7. 5.6 Hz. 2H), 7.29-7.19 (m. 6H). 7.09 (t.J = 8.7 Hz. 2H), 5.48 
(m. 1H). 5-14 (s. 2H). 4.48 (d, J = 16.8 Hz. 1H). 4.40 (d, J = 16.8 Hz, 1H). 3.34 (m, 1H). 2.98 (ddj = 14.1. 8.9 Hz. 
1H) 

IR (KBr) 3390. 1715. 1655. 1605. 1530. 1505 cm "' 
MS (SIMS, positive) m/z 513 (MH^) 

Compound of Example 38 

2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyq-N-[1 -[(benzothioazol-2-yl)carbonyll-2i3henyle- 
thyQacetamide 

[0163] 

mp 196-200«C 

^H-NMR (500 MHz. DMSO^s) 68.90 (d. J » 7.2 Hz. 1H). 8.28 (m, 2H). 7.68 (m. 2H). 7.35 (dd, J = 8.6, 5.5 Hz, 2H). 
7.29-7.18 (m, 6H). 7.10 (t, J = 8.6 Hz. 2H), 5.75 (m. 1H). 5.16 (s, 2H), 4.52 (d, J = 16.5 Hz. 1H), 4.40 (d. J = 16.5 
Hz. IH). 3.27(dd, J = 14.0. 4.5 Hz, 1H). 2.97 (dd. J = 14.0. 9.0 Hz. 1H) 
IR (KBr) 3400, 3290, 3050. 1655. 1605. 1555. 1505 cm"^ 
MS (SIMS, positive) m/z 528 (MH^ 

Compound of Example 40 

2-[5-amino-2-(4-f luorophenyl)-6-oxo-1 .6-dihydro-1 -pyrimicS nyf]-N-[1 •((benzoxazol-2-yl)carbonyfJ-2-{4-f luorophe- 
nyl)ethyl]acetamide 

[0164] 

mp 245-249»C 

^ H-NMR (300 MHz. DMSCXy 68.94 (d, J = 7.0 Hz. 1 H). 8.01 (d. J = 7.9 Hz. 1 H). 7.92 (d, J = 8.2 Hz. 1 H). 7.67 (t 
J = 7.52 Hz. 1 H). 7.56 (t J o 7.4 Hz. 1 H). 7.35 (dd. J = 8.5. 5.5 Hz, 2H). 7.28 (s, 1 H). 7.25 (dd. J « 8.4. 5.6 Hz. 2H), 
7.08 (t. J o 8.8 Hz. 4H). 5.51 (m. 1 H). 5. 1 5 (s, 2H). 4.48 (d. J = 1 6.9 Hz. 1 H). 4.39 (d. J » 1 6.5 Hz. 1 H). 3.29 (dd. J 
n 14.1. 4.8 Hz. IH). 2.95 (dd, J o 14.0. 9.1 Hz. IH) 
IR (KBi) 3350. 1650. 1600. 1500 cm'^ 
MS (SIMS, positive) m/z 530 (MH*) 
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Compound of Example 45 



2-(5-ben2ytoxycarbonylamino-6H3xo-2-phenyl-l .6-dihydroO -pyrimidinyf)-N-[1 -[(Gxazolo[4,5-b]pyr^ 
phenylethyl]acetamide 



[0165] 



mp 220-223°C 

^H-NMR (300 MHz. DMSO-dg) 69.04 (d. J = 6.7 Hz. 1H), 8.84 (s. IH). 8.76 (dd. J = 4.7. 1.4 Hz. 1H), 8.44^.38 (m, 
2H). 7.69 (dd, J = 8.3, 4.7 Hz. 1H). 7.46-7.14 (m, 15H), 5.49 (m, 1H). 5.18 (s. 2H). 4.51 (d. J = 18.6 Hz. 1H). 4.44 
(d. J = 16.6 Hz. IH). 3.34 (dd. J = 14.0. 5.0 Hz. IH). 2.98 (dd, J = 14.0. 8.8 Hz, IH) 
IR (KBr) 3350. 1720, 1655. 1600, 1510 cm "* 
MS (SIMS, positive) m/z 629 (MH*) 

Compound of Example 46 

2-(5-amino-6K>xo-2-phenyl-1,6-dihydro-1i>yrimidinyl)-N-[1-[(oxazolo[4.5-b]pyridin-2-yl)c^^ 
mide 



[0166] 

^H-NMR (300 MHz. DMSO-dg) 58.98 (d. J = 6.6 Hz. IH). 8.76 (dd, J = 4.7. 1.2 Hz. 1H). 8.42 (dd. J = 8,3, 1.2 Hz. 
IH). 7.70 (dd, J = 8.3. 4.7 Hz. IH). 7.39-7.17 (m, 11H). 5.48 (m. IH). 5.11 (s. 2H). 4.47 (d, J = 16.6 Hz. IH), 4.40 
(d. J = 16.6 Hz. IH). 3.32 (m. IH). 2.99 (dd. J = 14.0. 8.8 Hz. IH) 
IR (KBr) 3380. 1715. 1655. 1610. 1530 cm*^ 
MS (SIMS, positive) m/z 495 (MH*) 



Compound of Example 50 

2-[5-amino-6-oxo-2-(m-toiyl)-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[[5-(methoxycart)onyl)benzoxazol-2-yl]cartxxiyll-2-phe- , . 
nylethyi]acetamide mp 185-188°C 



[0167] 

1H-NMR (500 MHz. DMSOde) 68.95 (d, J = 6.5 Hz. 1H), a51 (d, J = 0.7 Hz. IH). 8.23 (dd, J = 8.7. 0.8 Hz. IH). 
8.05 (d, J = 8.7 Hz. IH). 7.30-7.06 (m. 10H), 5.53 (m. IH), 5.10 (s. 2H). 4.46 (s, 2H). 3.93 (s. 3H), 3.30 (dd, J = 
14.0, 5.0 Hz. 1 H), 2.99 (dd, J = 14.0. 8.5 Hz. 1 H). 2.28 (s, 3H) 
IR (KBr) 3250. 3000. 2925, 1710. 1655. 1605. 1515 cm*^ 
MS (SIMS, positive) m/z 566 (MH^ 



Compound of Example 52 

2-[5-amino ^-axo-2-(m-tdyi)-1.6^ihydro-1i>yrimidinyO-N-[1-[[5-(ethQxycartx)n^ 
thyQacetamide 



[0168] 

mp 197-199**C 

^H-NMR (300 MHz. DMSO-dg) 58.94 (d, J = 6.5 Hz. IH). 8.51 (s, IH). 8.23 (dd. J = 8.7, 1.7 Hz. IH). 8.04 (d. J » 
8.7 Hz, IH). 7.35-7.00 (m. 10H). 5.51 (m. IH), 5.09 (brs. 2H), 4.46 (s. 2H). 4.39 (q. J = 7.1 Hz, 2H), 3.30 (m. IH). 
2.98 (m. IH). 2.27 (s. 3H). 1.37 (t. J = 7.1 Hz. 3H) 
IR (KBr) 3350. 1710. 1655. 1610 cm '' 
MS (SIMS, positive) m/z 580 (MH*) 
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Compound of Example 53 

2-[5-benzyloxycarbonylamino-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimiclinyl]-N-[1 -[(5-carbamoyiben20xazol-2-yl)cafbo- 
nyl]-2-phenylethyl]acetamide 

[0169] 

mp 200-208*0 

^H-NMR (300 MHz. DMSO-dg) 68.99 (d. J = 6.6 Hz. 1H). 8.86 {s, 1H). 8,50 (d, J = 1.3 Hz. 1H). 8.40 (s 1H) 8 17 
(dd. J = 8.8, 1.6 Hz. 1H). 7.97 (d. J = 8.7 Hz, 1H). 7.57 (brs. 1H). 7.50-7.05 (m. 15H). 5.53 (m. 1H). 5.17 (s 2H) 
4.50 (brs, 2H). 3.30 (m. 1H). 2.97 (m, 1H), 2.29 (s. 3H) ' 
IR (KBr) 3250. 1655. 1510 cm "' 

Compound of Example 54 

2-[5-amino-6<ixo-2-(m-tolyO-1.6<lihydro-1-pyrimidinyO-N-t1-[(5-carte caft)onyl]-2-pheny!e- 
thyQacetamtde 

10170] 

mp 262-264<»C 

^H-NMR (300 MHz. DMSO-de) 68.93 (d. J = 6.7 HZ. 1H). 8.50 (d. J = 1.3 Hz. 1H). 8.17 (dd. J = 8.8. 1.6 Hz. 1H) 
7.97 (d. J = 8.8 Hz. IN). 7.57 (brs. 1H). 7.34-7.00 (m. 11H), 5.53 (m. 1H). 5.10 (brs. 2H). 4.46 (brs. 2H). 3.30 (m' 
1H).2.98(m. 1H). 2.27(s.3H) / v . 

IR (KBr) 3350. 1650 cm-^ 
MS (SIMS, positive) m/z 551 (MH*^) 

Compound of Example 55 

2-[5^enzylaxycarbonylamino-6-oxo-2-(m-totyO-1 ,6-dihydro-l -pyrimidinyO-N-[1 -n5-(ethylaminocarbonyObenzoxazol-2- 
yl]carbonyl]-2-phenylethyl]acetamide mp 207-21 4'*C 

10171] 

^H-NMR (300 MHz. DMSOde) 68.99 (d. J a 8.7 Hz. 1H). 8.86 (brs. 1H). 8.67 (brs. 1H). 8.45 (d, J = 1.3 Hz 1H) 
8.40 (s. 1 H), 8.14 (dd. J « 8.7. 1.7 Hz. 1H). 7.98 (d. J « 8.7 Hz. IH). 7.55-7.08 (m. 14H). 5.54 (m. 1H). 5.17 (s 2H)' 
4.50 (brs. 2H), 3.30 (m. 1 H). 2.97 (m. 1 H). 229 (s. 3H), 1 . 16 (t. J = 7J2 Hz, 3H) 
IR (KBr) 3350. 1655. 1510 cm''' 

Compound of Example 56 

2-(5-amino-6-oxo-2-{rTMotyl)-1 ,6-dihydro-1 i>yrimidiriyO-N-[I5-(ethylanriiriocarbonyObenzoxazol-2-yl]ca^ 
nylethyfjacetamide mp 21 2-21 4**C 

[0172] 

^H-NMR (300 MHz. DMSO^lg) 68.93 (d. J o 6.8 Hz. IH). 8.67 (brs. 1 H). 8.46 (s. IH). 8,14 (d. J « 8.8 Hz. IH). 7.98 
(d. J - 8.8 Hz. IH). 7.48-7.02 (m 10H), 5.53 (m, IH), 5.10 (s. 2H), 4.46 (brs. 2H). 3.35 (q, J - 7.2 Hz. 2H). 3.30 (m 
IH), 2.97 (m. IH). 2.27 (s, 3H), 1.16 (t J o 7.1 Hz, 3H) 
IR (KBr) 3350. 1640. 1605, 1510 cm'^ 
MS (SIMS, positive) m/z 579 (MH*) 
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Compound of Example 57 

2-[5-ben2yioxycarbonylamino-6-oxo-2-(m-tolyl)-1 .6<jihydroO -pyrimidinyO-N-(1 -([5-(diethylaminoc^^ 
2-y!Jcarbonyl]-2-phenylethyl]acetamide mp 95-1 OO'C 

[0173] 

^H-NMR (300 MHz. DMSO-de) 68.99 (d. J = 6.5 Hz, 1H). 8.86 (brs, 1H). QA^ (s, 1H). 7.97 (s, 1H). 7.96 (d, J = 8.0 
Hz, 1H). 7.61 (dd. J = 8.7. 1.4 Hz. 1H), 7.50-6.95 (m. 14H), 5.55 (m. 1H). 5.17 (s. 2H). 4.50 (brs. 2H). 3.60-2.82 (m. 
6H). 2.30 (s. 3H). 1.30-0.80 (m. 6H) 
IR (KBr) 3350. 1720, 1650, 1505 cm'^ 

Compound of Example 58 

2-[5-amino-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimidinyn-N-tl -[[5-(diethylaminocarbGny()ben2oxazol-2-yQcarbonyl]-2- 
phenylethyijacetamtde 

[0174] 

mp 117-120*»C 

^H-NMR (300 MHz. DMSOKlg) 58.92 (d. J 6.6 Hz, 1H), 7.97 (s, 1H). 7.96 (d, J = 7.2 Hz. 1H), 7.61 (dd. J = 8.6. 
1.3 Hz, 1H). 7.40-6.92 (m. 10H), 5.54 (m. 1H), 5.10 (s, 2H), 4.46 (brs. 2H), 3.60-2.90 (m, 6H), Z28 (s. 3H). 1.30- 
0.90 (m. 6H) 

IR (KBr) 3400. 1610. 1520 cm'"" 
MS (SIMS, positive) m/z 607 (MH*) 

Compound of Example 59 

2-[5-beruytoxycarbonylamino-6-oxo-2-(m-tolyl)-1 ,6-dihydro-1 -pyrimidinyI]-N-(1 -[(oxazolo[4.5-b]pyridirv2-yl)carbonyl]-2- 
phenylethyljacetamide mp 223-227'C 

[0175] 

^H-NMR (300 MHz, DMSOdg) 59.03 (d. J =6.6 Hz, 1H). 8.83 (S. 1H), 8.76 (dd, J = 4.7, 1.4 Hz. 1H). 8.43-8.38 (m. 
2H). 7.69 (dd. J = 8.4, 4.7 Hz. 1H). 7.47-7.12 (m. 14H). 5.51 (m, 1H). 5.17 (s. 2H). 4.50 (s, 2H), 3.33 (dd. J = 14.1, 
4.9 Hz. 1H), 2.99 (dd. J = 14.1. 8.7 Hz. 1H), 2.29 (s. 3H) 
IR (KBr) 3360, 3010, 1720, 1655. 1600. 1505 cm'^ 
MS (SIMS, positive) m/z 643 (MH*) 

Compound of Example 60 

2-[5-amino-6-oxo-2-(m-toty1)-1 ,6Klihydro-1 -pyrimidinyl]-N-{1 -[(axazolo[4,5-b]pyridin-2-yOcarbonyl]-2-phenylethyi]aceta- 
mide 

[0176] 

^ H-NMR (300 MHz. DMSO-dg) 58.97 (d. J = 6.5 Hz. 1 H), 8.76 (dd. J = .4.7. 1 .4 Hz, 1 H), 8.42 (dd. J = 8.4. 1 .4 Hz. 

1H). 7.70 (dd. J = 8.4, 4.7 Hz, 1H), 7.29-7.04 (m, 10H). 5.50 (m, 1H), 5.09 (s. 2H). 4.45 (s. 2H). 3.30 (m, 1H), 2.99 

(dd. J = 14.1, 8.8 Hz. 1H), 2.27 (s, 3H) 

IR (KBr) 3260, 1715. 1655, 1605, 1525cm-^ 

MS (SIMS, positive) m/z 509 (MH+) 
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Compound of Example 62 

2-[5-amino-6<)xo-2-(3i)yridyl)O.6-dihydro-1wrimidiny0-N.[1.[[5-(methox^ 
nylethy1]acetamide 



[01771 



mp 14M47»C 

^H-NMR (500 MHz. DMSO-dg) 59.00 (d, J :=67 Hz. 1H). 8.58-8.53 (m. 2H), 8.53 (d. J = 1.5 Hz. 1H). 8.23 (dd J s 
8.7, 1.7 Hz. 1H). 8.04 (d. J = 8.7 Hz. 1H). 7.71 (dt. J = 7.9. 1.9 Hz. 1H). 7.35-7.15 (m. 7H). 5.52 (m. 1H). 5.24 (s 
2H). 4.52. 4.48 (ABq. J = 16.9 Hz. 2H). 3.93 (s. 3H). 3.32-3.26 (m, 1H). 2.97 (dd. J = 14.1. 8.6 Hz, 1H) 
IR (KBr) 3275, 3000. 2925. 1710, 1655. 1605, 1525 cm 
MS (SIMS, positive) m/z 553 (MH*) 



Compound of Example 64 



2-(5-amino-6-oxo-2-(3i5yrldyi)-1.6KJihydro-1wrimidinyn-N-(1-[[5-(ethoxycarbonyl)be 
nytethyljacetamide 



[0178] 

mp148-152*»C 

^H-NMR (500 MHz, DMSO^Je) 59.00 (d, J = 6.8 Hz, 1H), 8.59-8.50 (m, 3H), 8.23 (dd, J « 8.7, 1.6 Hz. 1H). 8.04 (d 

J = 8.7 Hz. 1 H). 7.71 (dt. J = 8.0. 1.9 Hz. 1H). 7.35-7.16 (m. 7H). 5.52 (m. 1H). 5.24 (s, 2H). 4.54 (d. J = 17.0 Hz* 

IN). 4.47 (d. J = 17.0 Hz. 1H). 4.39 (q. J = 7.1 Hz. 2H). 3.30 (dd. J = 14,1. 4.8 Hz. 1H). 2.96 (dd. J = 14.1 8 7 Hz' 

1H). 1.38(t. J = 7.1 HZ.3H) 

IR (KBr) 3400. 3300. 1710. 1655. 1605. 1525 cm-1 

MS (SIMS, positive) m/z 567 (MH*) 



Compound of Example 71 



2-[5-benzyloxycart>onylamino-6-axo-2-{3-pyridyl)-1 ,6-dihydro-1 -pyrimidinyl]-N- 
[0179] [1 ■I(oxazolo[4.5-bJpyridin-2-yi)cart)onyO-2-phenylethyl]acetan^ 
mp 190-195**G 

1 H-NMR (300 MHz. DMSO-dg) 69.08 (d, J = 6.8 Hz. 1 H). 8.93 (s. 1 H), 8.75 (dd, J = 4.7. 1 .4 Hz. 1 H). 8.63^.58 (m 
2H). 8,44 (s. 1H). 8.41 (dd. J = 8.4. 1.4 Hz. 1H). 7.77 (dl, J = 8.0, 1.9 Hz. 1H). 7.69 (dd, J = 8.4. 4.7 Hz. 1H). 747- 
7.17 (m. IIH). 5.49 (m. 1H). 5.18 (s. 2H). 4.56 (d. J = 16.9 Hz. 1H). 4.49 (d. J = 16.9 Hz. 1H), 3.33 (m, 1H), 2.97 
(dd.Js14.0.8.7 Hz, 1H) 

IR (KBr) 3380, 3280. 1720. 1655, 1600. 1510 cm"^ 
MS (SIMS, positive) m/z 630 (MH^ 



Compound of Example 72 



2-[5-amino-6-oxo-2-(3i3yridyl)-1 .6-dihydro-l -pyrimidinyO-N-(1-[(oxazolo[4.^^^ 
thyQacetamide 



[0180] 



1 H-NMR (300 MHz. DMSO-dg) 69.03 (d. J = 6.7 Hz, 1 H). 8.76 (dd. J = 4.7. 1 .4 Hz, 1 H), 8.57-8.50 (m. 2H). 8.42 (dd. 
J = 8.4. 1.4 Hz. 1H). 7.72-7.65 (m. 2H). 7.32-7.17 (m. 7H). 5.48 (m. 1H). 5.23 (s. 2H). 4.53 (d. J o 16.8 Hz. 1H)' 
4.45 (d. J = 16.8 Hz. 1H). 3.33 (m. 1H). 2.98 (dd. J = 14.0. 8.6 Hz, 1H) 
IR (KBr) 3350, 1710. 1655. 1605. 1525 cm"^ 
MS (SIMS, positive) m/z 496 (MH^ 
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Compound of Example 73 

2-[5-benzyloxycarbonylamino-6-oxo-2-{4-pyridyl)-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[[5-(methoxycart)onyl)benzoxazol-2- 
yI]carbonyl]-2-phenylethy!]acetamide 

[0181] 

^H-NMR (300 MHz. DMSOkIs) 69.05 (d, J = 6.8 Hz. 1H), 8.96 (s. 1H). 8.61 (dd. J = 4.5. 1.5 Hz. 2H). 8.53 (d. J = 
1.5 Hz. 1H). 8.44 (s. 1H). 8.23 (dd. J = 8.7. 1.6 Hz, 1H). 8.04 (d, J = 8.7 Hz. 1H), 7.48-7.14 (m. 12H). 5.56 (m, 1H), 
5.18 (s. 2H), 4.50 (m. 2H). 3.92 (s. 3H). 3.38-3.23 (m. 1H). 2.96 (dd. J = 14.1. 8.8 Hz. 1H) 
IR (KBr) 3275, 3025. 2925, 1720, 1660, 1595, 1510 cm'^ 
MS (SIMS, positive) m/z 687 (MH*) 

Compound of Example 74 

2-[5-amino-6-oxo-2-(4-pyridyl)-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[[5-(methoxycartx)nyl)benzoxazol-2-yI]cart)onyl]-2-phe- 
nylethyl]acetamide 

[0182] 

mp 238-240"C 

^H-NMR (500 MHz. DMSO-dg) 69.02 (d. J = 6.7 Hz, 1H). 8,57-8.50 (m, 3H). 8.24 (dd, J = 8.7. 1 .6 Hz. 1H). 8.05 (d, 
J = 8.7 Hz. 1H), 7.35-7.18 (m. 8H). 5.56 (m. 1H), 5.31 (brs, 2H). 4.48 (m, 2H). 3.93 (s. 3H). 3.38-3.29 (m, 1H). 2.97 
(dd. J = 14.1.8.7 Hz. 1H) 

IR (KBr) 3275, 3025. 2950. 1710. 1655. 1610. 1590. 1530 cm"^ 
MS (SIMS, positive) m/z 553 (MH*) 

Compound of Example 76 

2-[5-amino-2-(3-f luorophenyl)-6-oxo-1 .6-dihydro-1 •pyrimidinyl]-N-[1 -[[5-(methoxyGarbonyl)benzoxazol-2-yl]carbonyl]-2- 
phenylethyQacetamide 

[0183] 

mp 194.5-196^0 

^H-NMR (300 MHz. DMSO-de) 5 8.99 (d, J = 6.7 Hz. 1H). 8.51 (d, J = 1.6 Hz, 1H), 8.23 (dd, J = 8.7. 1.6 Hz, 1H), 
8.04 (d. J = 8.7 Hz. 1H). 7.40-7.11 (m. 10H), 5.53 (m. 1H), 5.19 (brs, 2H). 4.52 (d. J = 17.2 Hz, 1H). 4.46 (d, J = 
17.2 Hz. 1H). 3.93 (s, 3H). 3.31 (dd. J = 14.0. 4.7 Hz, 1H), 2.98 (dd. J « 14.0. 8.8 Hz, 1H) 
IR (KBr) 3450, 3350, 3080. 2960. 1720. 1575. 1660, 1610. 1585. 1530 cm ' 
MS (APCI, positive) m/z 570 (MH*) 

Compound of Example 78 

2-(5-amino-2-(3-chlorophenyl)-6-oxo-1 ,6-clihydro-1 -pyrimidinyl]-N-[1 -[I5-(methoxycarbonyl)benzoxazol-2-yl)carbonyn- 
2-pheny!ethyl]acetamide 

[0184] 

mp197-199*»C 

^H-NMR (300 MHz, DMSO-dg) 5 9.00 (d, J = 6.8 Hz. 1H). 8.51 (d, J = 1.6 Hz, 1H). 8.23 (dd. J = 8.7. 1.6 Hz. 1H), 
8.04 (d. J = 8.7 Hz. 1H). 7.48-7.16 (m. 10H). 5.53 (m. 1H). 5.21 (brs. 2H). 4.53 (d. J = 16.8 Hz. 1H). 4.45 (d. J = 
16.8 Hz. 1H).3.93 (s. 3H). 3.30 (dd. J = 14.1.4.9 Hz. 1H). 2.99 (dd, J = 14.1. 8.7 Hz. 1H) 
IR (KBr) 3420. 3280. 3080. 3020. 2950. 1720. 1675, 1660. 1610. 1565. 1530 cm'^ 
MS (APCI. positive) m/z 586 (MH*) 
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Compound of Example 80 

2-(5-amino-2-(3-nrtrophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimidinyO-N-[1 -[[5-(methoxycarbonyl)ben2oxazol-2-yl)cartx)nyl]-2- 
phenylethyljacetamide mp 202-203.5**C 

10185] 

^H-NMR (300 MHz. DMSO^Ie) 6 9.00 (d, J = 6.9 Hz, 1H), 8.50 (d. J = 1.4 Hz. IN), 8.22 (dd. J « 8.7, 1.4 Hz 1H) 

8.21 (brs, 2H). 8.03 (d. J = 8.7 Hz. 1H), 7.78 (d. J = 7.8 Hz. IN). 7.61 (t. J = 7.8 Hz. 1 H). 7.32 (s. 1 H). 7.28-7.13 (m' 

5H). 5.53 (m 1H). 5.29 (brs. 2H). 4.57 (d. J = 16.5 Hz. 1H). 4,51 (d. J = 16.5 Hz. 1H). 3.93 (s. 3H). 3,29 (dd, J = 

14.0. 4.8 Hz. 1H). 2.94 (dd, J = 14.0. 8.7 Hz, 1H) 

IR (KBr) 3470, 3350, 3080, 2960. 1720, 1665, 1605, 1530, cm"^ 

MS (APCI. positive) w/z 597 (MH*) 

Compound of Example 82 

2-[5-amino-2-(4-chtorophenyl)-6-oxo-1 ,6-dihydro-1 -pyrimldinyl]-N-[l -[[5-(ethoxycartx5nyl)benzoxazol-2-yf]carbonyf]-2- 
phenylethyljacetamide 

[0186] 

^H-NMR (300 MHz. DMSO-de) 6 9.02 (d. J = 6.7 Hz. 1H). 8.52 (d. J = 1.4 Hz, 1H). 8.25 (d. J = 8.7, 1.4 Hz. 1H). 
8.06 (d. J « 8.7 Hz, 1H), 7.31-7.18 (m. 10H), 5.48 (m, 1H), 5.19 (brs. 2H), 4,48 (d. J o 16.6 Hz. 1H). 4.39 (d. J = 

16.6 Hz. 1 H). 4.37 (q. J = 7.1 Hz. 2H). 3.33 (dd. J = 14.0. 4.3 Hz, 1H). 2.97 (dd. J = 14.0, 8.9 Hz. 1H) 1 37 ft J = 
7.1Hz,3H) 

IR (KBr) 3380. 3280. 3040. 1715. 1660. 1605. 1550. 1520. cm '' 
MS (SIMS, positive) m/z 600 (MH") 

Compound of Example 84 

2-[5-amino-2-(3-chloropherTyl)-6-oxo-1 ,6-dihydro-1 -pyrimidlnyll-N-{1 -[I5-(ethoxycarbonyi)benzoxa20l-2-yl]carbonylJ-2- 
phenylethyfjacetamide 

[0187] 

mp 235-237*C 

^H-NMR (300 MHz. DMSO^) 5 8.99 (d. J = 6.4 Hz, 1H), 8.51 (d. J = 1.5 Hz. 1H). 8.23 (dd, J o 8.7, 1.5 Hz. 1H), 
8.04 (d. J = 8.7 Hz, 1H). 7.46-7.16 (m. 10H), 5.51 (m, 1H). 5.20 (brs. 2H), 4.52 (d. J = 16.7 Hz, 1H). 4.45 (d, J « 

16.7 Hz. 1H). 4.39 (q, J = 7.1 Hz. 2H). 3.30 (dd. J = 14.0. 5.0 Hz, 1H), 2.98 (dd. J = 14.0. 8.6 Hz. 1H), 1.37 ft J a 
7.1 Hz. 3H). 

IR (KBr) 3400, 3250. 3040. 2960. 1720. 1710, 1675. 1650. 1610, 1585, 1560, 1530 cm*^ 
MS (APCI, positive) m/i 600 (MH*) 

Compound of Example 86 

2-[5-amino-2-(3-methoxyphenyl)-6-oxo-1 ,6-dihydro- 1 -pyrimidinyll-N-[1 -[(benzoxazol-2-yl)carbonyl]-2-phenyle- 
thyQacetamide 

[0188] 

mp 167-1 71«C 

^H-NMR (300 MHz. DMSOde) 5 8.92 (d. J = 6.8 Hz, 1H). 8.01 (d. J = 8.0 Hz. 1H). 7.91(d. J o 8.0 Hz. 1H), 7.66 (t. 
J = 8.0 Hz. 1H). 7.56 ft J = 8.0 Hz. 1H). 7.30-7.15 (m. 7H). 6,98-6.92 (m, 2H). 6.85 (d. J » 7.6 Hz. 1H), 5.57 (m. 
1H). 5.13 (brs. 2H). 4.49 (d. J « 16.6 Hz. 1H). 4.43 (d. J = 16,6 Hz. 1H). 3.68 (s. 3H). 3.27 (dd. J « 14.0. 9.0 Hz 
1H). 2.99 (dd. 14.1,8.6 Hz. IN) 

IR (KBr) 3450. 3300, 3080. 3030. 2970, 1715. 1660. 1605. 1580, 1530-cm-*' 
MS (APCI. positive) m/z 524 (MH*) 
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Compound of Example 88 

2-[5-amino-2-(3-methoxyphenyi)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-N-[1 •([5-(methoxycartx)nyl)ben20xa20l-2-y!]carbo- 
nyl]-2-phenylethyI]acetamide 

5 

[0189] 

mp 184.5-186.0**C 

^H-NMR(300 MHz. DMSO-dg) 6 8.97 (d. J = 6.7 Hz. 1H). 8.51 (d. J = 1.6 Hz. 1H). 8.23 (dd, J = 8.7. 1.6 Hz, 1H). 
10 8.04 (d, J = 8.7 Hz. 1H), 7.31-7.14 (m. 7H). 6.98-6.83 (m. 3H). 5.54 (m. 1H), 5.13 (brs. 2H), 4.50 (d. J = 16.6 Hz, 
1H). 4.44 (d. J = 16.6 Hz, 1H), 3.93 (S. 3H). 3.69 (S, 3H). 3.30 (dd. J = 14.2, 5.3 Hz. 1H), 3.00 (dd. J = 14.2. 8.4 Hz. 
1H) 

IR (KBr) 3450. 3320. 3060. 3020, 2940. 1715. 1660. 1605, 1530 cm .^ 
MS (APCI, positive) m/z 582 (MH*) 

15 

Compound of Example 90 . ^ 

2-[5-amino-2-(3-methoxyphenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-N-(1 -[[5-(ethoxycartx>nyl)benzoxazol-2-yl]cartx>nyl]- 
2-phenytethy1]acetamide 

20 

[0190] 

mp153-156*»C . " ^ 

^H-NMR (300 MHz. DMSOKjg) 5 8.96 (d, J = 6.9 Hz, 1H). 8.51 (d. J = 1.6 Hz, 1H). 8.23 (dd, J = 8.7. 1.6 Hz. 1H). 
26 8.04 (d. J = 8.7 Hz. 1H). 7.30-ri5 (m. 7H). 6.97-6.90 (m. 2H). 6.86 (d, J = 7.6 Hz. 1H). 5.53 (m. 1H). 5.12 (brs. 2H). _ 
4.49 (d. J = 16.6 Hz. 1H). 4.44 (d. J = 16.6 Hz. 1H). 4.39 (q. J = 7.1 Hz. 2H). 3.69 (S, 3H). 3.30 (dd, J = 14.2. 4.8 
Hz. 1 H). 2.99 (dd. J = 14,1 . 8.6 Hz. 1 H). 1 .37 (t J = 7.0 Hz, 3H) 

IR (KBr) 3450. 3250. 3050. 2950. 1720. 1660. 1600. 1580. 1530 cm'^ . 
MS (APCI. positive) mfe 596 (MH*) 

Compound of Example 92 

2-(5-amino-6-oxo-2-phenyi-1 .6-diyhdro-1 -pyrimidlnyl)-N-[1 -[[5-(methaxycart5onyl)benzoxazol-2-yi]cart>onyl]-2-phenyle- 
thyQacetamide 

35 

[0191] 

mp271-274<'C 

^H-NMR (300 MHz. DMSO-dg) 6 8.95 (d, J = 6.6 Hz. 1H). 8.51 (d. J = 1.5 Hz. 1H), 8.24 (dd, J = 8.7. 1.5 Hz, 1H), 
40 8.05 (d. J = 8.7 Hz. 1H). 7.41-7.16 (m. 11H), 5.53 (m. 1H), 5.1 1 (brs. 2H), 4.49 (d. J = 16.7 Hz, 1H). 4.42 (d. J n 
16.7 Hz, 1H). 3.93 (S, 3H), 3.31 (dd, J = 14.0. 4.9 Hz, 1H). 2.98 (dd. J = 14.0, 8.7 Hz. 1H) 
IR (KBr) 3400, 3280. 3040, 2940. 1715, 1675. 1650, 1610. 1585, 1530 cm'^ 

Compound of Example 93 

45 

2-[5-amino-2-(3-aminophenyl)-6-oxo-1 .6-dihydro-1 -pyrimidinyl]-N-(1 -[[5-(methoxycart)ortyl)benzoxazol-2-yl]carbonyll- 
2-phenylethyl]acetamide 

[0192] 

so 

mp125-0-127.5''C 

^H-NMR (300 MHz. DMSO-de) 6 8.92 (d. J = 6.6 Hz, IH). 8.52 (d. J = 1.6 Hz, 1H). 8.23 (dd. J = 8.7, 1.6 Hz. 1H), 
8.04 (d. J = 8.7 Hz. IH). 7.31-7.13 (m. 6H). 6.87(t. J = 7.6 Hz. IH), 6.65-6.50 (m. 2H). 6.37 (d, J a 7.6 Hz. IH). 5.56 
(m. IH). &25 (brs. 2H). 5.03 (brs. 2H). 4.51 (d. J = 16.6 Hz. IH). 4.44 (d. J = 16.6 Hz. IH). 3.93 (s. 3H). 3.30 (dd. 
55 J = 14.1 . 4.6 Hz. IH). 3.03 (dd. J = 14.1. 8.4 Hz. IH) 

IR (KBr) 3400. 3340. 3050. 3010. 2940, 1715, 1655. 1600, 1530 cm*'' 
MS (APCI. positive) m/z 567 (MH*) 
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Compound of Example 94 

2-(5-acetamide-2-(4-f luorophenyi)-6-oxo-1 ,6-dihydro-1 -pyrimidinyl]-N-[1 -[(benzoxazol-2-yl)cartx)nyl]-2-phenyle- 
thyljacetamide 

[0193] 

mp 254-256*»C 

^H-NMR (300 MHz, DMSO-dg) 6 9.50 (s. 1H), 9.02 (d. J = 6.9 Hz. 1H), 8.77 (s. 1H), 8.01 (d. J « 8.0 Hz, 1H). 7.92 
(d. J = 8.0 Hz, 1H), 7.67 (t , J = 8,0 Hz. 1H). 7.56 (t. J =8.0 Hz. IN), 7.43 (dd, J = 8.8, 5.5 Hz, 2H), 7.30-7. 12 (m 
7H). 5.57 (m, 1H), 4.55 (d. J = 16.7 Hz, 1H). 4.45 (d. J = 16.7 Hz, 1H), 3.31 (dd. J = 14.1. 4.7 Hz. 1H). 2.96 (dd J 
= 14.1. 8.9 Hz, 1H), 2.13 (S,3H) 

IR (KBr) 3470, 3360. 3080. 1695. 1655. 1605. 1530, 1500 cm *" 

Experimental Example 1 : Inhibitory activity of the inventive compound on human heart chymase 

[01 94) The effectiveness of the inhibitory activity of compound (I) and compound (XXVI) of the present invention was 
evaluated based on the inhbitory activity on amidase activity of human heart chymase, which was determined as in the 
following. 

[0195] The inhibitory activity was quantitatively determined through variation in fractional residual activity of the 
nzyme caused by the inventive compound in defined serial concentration (<xl. <xlO, <xi00-f6ld equivalents) relative 
to 5 nM chymase in the presence of synthetic substrate, sucdnyl-alanyl-alanyl-prolyl-phenylalanine-p-nitroanilide (final 
concentration 2.5 mM). The inhibitory effect was analyzed by least square regression of Easson-Stedman plot (Proc. 
Roy Soc. B. 1936. 121, p. 141) utilizing bimolecular equilibrium reaction linearization formula. The inhibitory activity 
was evaluated by the apparent inhibitory constant (Kiapp) obtained by this analysis and inhibitory constant (Ki) calcu- 
lated from final substrate concentration in the reaction mixture and Km values separately determined. With regard to 
the quantiitative determination of initial rate of the enzyme reaction, tiie amourt of p-nitroaniline produced by hydrolysis 
of the substrate was specb-ophotometrically detected in terms of an inaeased absorbance which was obtained by sub- 
tracting absortjance at 650 nm wavelengtti from ttie absortaance at 405 nm. The chymase inhibitory activity of ttie com- 
pound of the present invention was calculated as ratio of residual activity in tiie presence of inhibitor relative to enzyme 
activity in the absence of inhibitor, and incorporation of ttie determination values was completed at a level less than irti- 
tiai rate guarantee absorbance at a concentration of tiie substrate used for the enzyme, after which analysis was per- 
♦ormed. 

[0196] The reaction mixture consisted of a buffer (pH 7.5, 140 nQ of Tris-HCI (100 mM)- KCI (2 1^), tiie inventive com- 
pound dissolved in 20 nl of 10% dimethyl sulfoxide (DMSO). substrate dissolved in 20 of DMSO. and 20 nl of chy- 
mase. thus amounting to 200 \il in total. 

[01 97] Stating witii the absorbance inrniedialely alter addition of ttie enzyme, inaeases in absoritence were recorded 
as a progressive curve taken precisely at equal tinne intervals 

[0198] From ttie above data, ttie difference between absorbances at completion of ttie reaction and immecfiaiely after 
eotion was used to quantitatively detenmine the residual activity of ttie sample added witti the inhibita relative to a con- 
trol wherein the inhibitor was not added. Alternatively, reaction rates of ttie control and ttie sample added vntti the inhib- 
mx were calculated for certain time period (s 20 min) wrth successive shift (every 10 to 30 minutes) of ttie period, and 
the r sidua) activity ratio was quantitatively determined and analyzed from ttie respective reaction rates averaged 
through the entire reaction time. 

[0199] The inhibitory activity against human leukocyte elastase was detemiined using N-mettioxysuccinyl-alanyl-ala- 
ny*-prolyl-valine-p-nifroanilide as a substrate and 0.1 M Tris-HO (pH 8.0) containing 20 rrM CaCIa and 0.1% Tween 80 
as a buffer, wherein other compositions and method were the same as abova 

[0200] The results of human heart chymase inhbitory activity test of representative compound (I) and corrpound 
(XXVI) of tiie present invention are shown in Table 10. 



Table 10 



Example No. 


Ki(^M) 


3 


1.30 


5 


0.076 


7 


0.056 
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Table 10 (continued) 



Exannple No. 


Ki (^M) 


9 


1.84 


15 


0.183 


17 


0.130 


21 


0.111 


23 


0.048 


26 


0.093 


31 


0.016 


40 


0.990 


44 


0.002 


45 


0.024 


53 


0.066 


55 


0.059 


58 


0.012 


64 


0.045 


72 


0.074 


73 


0.059 


ao 


0.042 


88 


0.005 


93 


0.006 


94 


0.058 



[0201 1 On the other hand, the inhibitory activity against hun^n leukocyte elastase was >1 0^ for every compound. 
[0202] From the above results, it Is evident that the compourxJ (I) and compound (XXVI) of the present invention does 
not inhibit human leukocyte elastase at all, but strongly inhibits human heart chymase. 

Formulation Example 1 .-tablet 

(1) Ctompoiuid (I) of the iM«ent invention 10 mg 

(2) Fine partide No. 209 for direct pounding (Fuji Kagaku) 46.6 mg 

Magnesium aluminate metasflicate 20% 
Com stardi 30% 
Lactose 50% 

(3) Crystalline cellulose 24.0 mg 

(4) CaldumcaiixKyimethylcelliilose 4.0 mg 

(5) Magnesium stearate 0.4 mg 



[Q204] (1), (3) and (4) were r^ectively passed through a 100 mesh sieve in advance. Th c^ned (1), (3) and (4) 
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and (2) were respectively dried to a certain water content and mixed at the above-mentioned weight ratios in a mixer. 
(5) was added to the homogeneous powder mixture and mixed for a short time (30 seconds) and the nixed powder was 
compressed (pounder: 6.3 mm<|», 6.0 mmR) to give tablets weighing 85 mg per tablet. 

™^ ^® "^^^ ^ ^""^ agent (e.g.. polyvinyl acetal dieth/lamino acetate) 

or edtole colorant, as necessary. oucww; 

Fornrulation Example 2 : capsule 

[0206] 



(1) Compound (I) of the present invention 

(2) Lactose 

(3) Magnesium stearate 



50g 
935 g 
15g 



[0207] The abwe-mentioned ingredients were weighed respectively and mixed homoger>eously. The mixed oowder 
was packed in hard gelatin capsules by 200 mg per capsJe. 

Fomwlation Example 3 : injection 

[0208] 



(1) Hydrochloride of compound (I) of the present invention 

(2) Sucrose 

(3) Physiological saline 



5 mg 
100 mg 
10 ml 



[0209] A mixture of the above-mentioned ingredients was filtered through a men*rane filter, again sterilized by filtra- 
tion and the filtrate was aseptically dispensed into viala Nitrogen gas was filed and the vials were sealed to dve intra- 
venous injection. 

[021 iXl The heterocyclic amide compound and pharmacologically acceptable salt thereof of the present im^ention have 
supenor inhibitory activity against chymase groups in mammals inclusive of human and can be administered oraBy or 
parenteraily. Therefore, they are useful as chymase inhbitors and can be used for the prophylaxis and treatment of var- 
lous diseases caused by chymase. such as those caused by angiotensin II. 

[0211] The present invention is based on patent application Nos. 284471/1996 and 1941 06/1 997 ffled in Japaa the 
contents of which are incorporated herelnto by reference. 

Claims 

1 . A heterocyclic amide compound of the formula (I) 



RHN 



r ^ O (CHJn-Y 



(I) 
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wherein 

R is a hydrogen atom, alkyl. -CHO. — CONH2. — COR\ -COOR\ -CONHOR\ -CONHR\ 

_CONR^R^\ -C0NHS02R\ -COSR\ ^OCOR^. — COCOOR^. -CONHCOOR^. 
— COCONR^R^ -CSXR\ -^02WR\ -SOsNR^R^'or—SOaE wherein R^ and R^^may bethe 
same or different and each is independently alkyi, cydoalkyl, cydoalkyialkyl. aryl, arylalky). heter* 
oaryl, heteroarytalkyl. heterocycle or heterocyclic alkyl. R^. R^ and R'^ may be the same or differ* 
ent and each is independently a hydrogen atom, alkyt or arylalkyl. or — NR^R^ may in 
combination form a heterocyde, X is a single bond. — NH— , — O — or — S — , W is a single bond, 
—IsiH— —NHCO— , — NHCOO— or — WHCONH— , and E is a hydroxyl group or amino; 

R^, R^ and R^ may be the same or different and each is independently hydrogen atom or alkyl, or one of R^, R^ 
and R^ is aryl. arylalkyl, arylalkenyl, heteroaryl. heteroarylalkyi or heteroarylalkenyl and the rest 



is hydrogen atom; 

M is a cart)on atom or nitrogen atom, provided that when M is a nitrogen atom, R® is void; 

Y is cydoalkyl, aryl or heteroaryl; 

Z is a groip of the formula (i) 



fornrujla (ii) 



formula (lit) 




TV * 



wherein R® and R^ may be the same or different arid each is indeperxiently hydrogen atom, alkyl, 
aryl. arylalkyl. heteroaryl, heteroarylalkyi, halogen, trifluoromethyl. cyana nitro. — NR^*^R^*^. 
— NHSOgR^o. -OR^° -COOR^o. — CONHSOgR^^ or — CONR^^R^**' wherein R^° and R^*^ 
may be the same or different and each is independently hydrogen atom, alkyl. cydoalkyl. 
cydoalkylalkyi, aryl. arylalkyl, heteroaryl. heteroarylalkyi or trifluoromethyl. or — NR^°R^°' may in 
combination form heterocyde, A is — O— . — S — or — NR^^ — wherein R^^ Is a hydrogen atom, 
alkyl. cydoalkyl or cydoalkylalkyi, and a, b. c and d are each a cartx)n atom r one of them is a 
nitrogen atom and the rest is a cartxsn atom; and 
n isOorl. 

wherein, of the above-mentioned groups, alkyl. cydoalkyl. cydoalkylalkyi, aryl. arylalkyl. arylalkenyl. heteroaryl, 
heteroarytalkyl. heteroarylalkenyl. heterocyde and heterocyclic alkyl each optk)nally has a substituert. 
or a phannacok)gicaIly acceptable salt thereof. 
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The heterocyclic amide compound of claim 1, wherein, in the formula (I) Y is an optionally substituted aryl, or a 
pharmacobgically acceptable salt thereof. 

The heterocyclic amide compound of daim 1 or claim 2. wherein, in the formula (I), Z is a group of the formula (i). 
or a pharmacologically acceptable salt thereof. 

The heterocyclic amide compound of any of claim 1 to claim 3. wherein, in the formula (I), one of R^, R® and R^ is 
optionally substituted aryl and the rest is hydrogen atom, provided that when M is a nitrogen atom, R® is void, or a 
pharmacologically acceptable salt thereof. 

A conpound of the formula (III) 




wherein 

R is a hydrogen atom, alkyl. — CHO, — CONH2. — COR\ -.CO0R\ ^CONHOR^ — CONHR^ 

-CONR^Ri', -CONHSOaR^ -C0SR\ -COCOR^, -COCOOR^, -CONHCOORz' 
-OOC0NR3R*. -CSXR^ . -^WR^ . -^NR^ R^ * or -SOjE wherein R^ and R^ ' may be th^ 
same or different and each is independently alkyl, cydoalkyl. cydoalkylalkyl. aryl. arylalkyi, heter- 
oaryl, heleroarylalkyl. heterocycle or heterocyclic alkyl. R^ R^ and R^ may be the same or differ- 
ent and each is independently a hydrogen atom, alkyl or arylalkyi, or — NR^R^ may in 
combination form a heterocyde. X is a single bond, ^H— . or — S— . W is a single bond 
--^^H— . — NHCO— , -WHCOO— or -4SJHC0NH— . and E is a hydroxyl group or amm^ 

R . R and R may be the same or different and each is independently hydrogen atom or alkyl, or one of R*. R® 
and R^ is aryl. arylalkyi. arylalkenyl. heteroaryl, heteroarylalkyi or heteroarylalkBnyl and the rest 
is hydrogen atom; 

M is a cartjon atom or nitrogen atom, provided that when M is a nitrogen atom, R® is vod; 

Y is cydoalkyl, aryl or heteroaryt; 

Z is a group of the formula 0) 




(ii) 



or formula (iii) 



EP0 940 400A1 




wherein and R® may be the same or different and each is independently hydrogen atom, alkyi, 
aryl, arylalkyl. heteroaryl. heteroarylalkyl. halogen, trifluoromethyl, cyana nitro, — NR^°R^^, 
— NHS02R^°. — 0R^° — COOR^° — CONHSOgR^^ or — OONR^^R^^* wherein R^° and R^°' 
may be the same or different and each is independently hydrogen atom, alkyl. cycloalkyi, 
cycloalkyialkyl. aryl, aryialkyi. heteroaryl. heteroarylalkyl or trrfluoromethyi, or — NR''^R^°' may in 
combination form heterocycle. A is — O — , — S — or — NR^^ — wherein R^^ jg g hydrogen atom, 
alkyl, cycloaikyt or cycloalkyialkyl. and a, b, c and d are each a cartoon atom or one of them is a 
nitrogen atom and the rest is a carbon atom; and 
n is 0 or 1 , 

wherein, of the above-mentioned groups, aikyl. cycloalkyi. cycloalkyialkyl. aryl. arylalkyl. arylalkenyl. heteroaryl. 
heteroarylalkyl. heteroarylalkenyl, heterocyde and heterocyclic alkyi each optk>nally has a substhuent* 
or a pharmacologically acceptable salt thereof. 

6. A compound of the formula (XXVI) 




pcxvi) 



R is a hydrogen atom, alkyl. — CHO. -CONH2. -COR\ — COOR\ — CONHOR\ — CONHR\ 

— CONR^R^'. — C0NHS02R\ — C0SR\ — COCOR^. — COCOOR^. — CONHCCXDR^. 
— COCONR^R^. — CSXR\ — S02WR\ — SOaNR^R^' car— SOgE 

wherein R^ and R^' may be the same or different and each is independently alkyl. cydoatkyl. 
cycloalkyialkyl. aryl. arylalkyl. heteroaryl. heteroarylalkyl. heterocyde or heterocydic alkyl. R^. R^ 
and R^ may be the same or different and each is independently a hydrogen atom, alkyl or aryla- 
lkyl. or — NR^R* may in combination form a heterocyde. X is a single bond. — NK— . — O— or 
-S— . W is a single bond. — NH— , — NHCO— . — NHCOO— or — NHCONH— , and E is a 
hydroxyl group or amino; 

r5, R^ and R^ may be the same or different and each is independently hydrogen atom or alkyl, or one of R^. R® 
and R^ is aryl. arylalkyl, arylalkenyl. heteroaryl. heteroarylalkyl or heteroarylalkenyl and the rest 
is hydrogen atom; 

M is a cartx>n atom or nitrogen atom, provided that when M is a nitrogen atom. R^ is void; 

Y is cydoalkyl. aryl or heteroaryl; and 

n is 0 or 1 , 

wherein, of the above-mentioned groups, alkyl. cydoalkyl. cydoalkylalkyl, aryl. arylalkyl, arylalkenyl. heteroaryl. 
heteroarylalkyl, heteroarylalkenyl, heterocyde arxJ heterocydic alkyl each optionally has a sitetituenl 
or a pharmacologically acceptable salt thereof. 

7. A pharmaceutical composition comprising a heterocydic amide compound of any of daims 1 to 4 and daim 6 or a 
pharmacdogically acceptable salt thereof, and a pharmacok)gicaIty acceptable carrier. 
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8. The pharmaceutical composition of daim 7. which 
is a chymase inhibitor. 



EP0 940 400A1 



INTERNATIONAL SEARCH REPORT 



iDtenutional applicatioo No. 

PCT/JP97/03839 



A. ClJ\SSinCATION OF SUBJECT MATTER 

Int. Cl^ C07D413/12, 417/12, 498/04, 239/47, C07K5/04 , A61K31/505 

According to International Patent aauificstioD (IPC) or to both natiooal dasaifi cation and IPC 



B. HELDS SEARCHED 



Mtoimuffi documeouito* aeardtcd (daasificaiioo iTtteiB followed by cUasincitioa ayBboli) 

Int. Cl^ C07D413/12, 417/12, 498/04, 239/47, C07K5/04 , A61K31/ 505 



Docuocautioo searched other thio niDimum docaimciiuiion to ibe exicot that nich ''"-"mrnti are indurffd to Che ficldi r^tr*^ 



Electronic data base cotmilied during the tstemaiiooal aearch (lutK ofdau base aod, where practicsble, search lerms used) 

CA(STN), REGISTRY (STN) , MEDLINE (STN) , WPI /L (QUESTED 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citetion of dociuBcnU with indication, where appropriate, of the relevant passages 



RelevBiK to daim No. 



WO, 95/35308, Al (Vertex Pharmaceuticals Inc.), 
December 28, 1995 (28. 12. 95), 
Claim 109 & US, 5656627, A & EP , 784628, Al 
& AU, 9529446, A 

WO, 93/25574, Al (Pfizer Inc.), 
December 23, 1993 (23. 12. 93), 
Claims & EP, 644892, Al & JP, 7-507069, A 

WO, 93/21210, Al (Zeneca Ltd.), 
October 28, 1993 (28. 10. 93), 
Claims & EP, 636141, Al & JP, 7-505876, A 
& AU, 9339595, A 

EP, 509769, Al (Imperial Chemical Industries 
P.L.C. ) , 

October 21, 1992 (21. 10. 92), 

Full text & US, 5521179, A & JP , 6-56785, A 

& AU, 9214827, A & CA, 2065794, A 



1-8 



1-8 



1-8 



1-8 



I X| Further documena tie listed in the oontimatioo of Box C | | See pateot Camily tnoex. 



Special eatcfDffMS of ctMddoamctttc *T" lmat%u mm hi iwilJiihi nafiertbeiaiematioBalCUi^Oaieoryriofiiy 

'A** documem defiBt^ the feaealsiatt of the an whirls oolcoBsideicd dale a»d dpi ia c oaOia with the applicaiioa bi ciicd to aodemaad 

to he of partiottar rcievanoe prtaofie or iheofy waderiytag the tarvmfasi 

**£** earlier docoffieoi but pvUishadoa or after the istcmattoaaltiU^dMB "X* doeoaieat of pasticalar leUrvasoe; the claiBcd laweaiioo oaaol he 

a- docnoewwhkii may throw doohttooprioritTdaia^s) or which IS 

dud to qaablish the poUicsiMni dato of aaeiher diatioe or other «^ whea the «toc««ieai o lakea alo» 

«soo (as spetxfied) docuBeai of paniceUr televaaoB; the clakMd ioweaiioa oaaot he 

"O" docaaicst refentng to ao ofil duc A mai e. use. '>»^a»f1^*^ or otter coasidcred to iovolve aa i a v emi w e step wbea the \ hn u i irni is 

ooai fai acd with oaa or OMfe odier lach docaaicats. sach comhiaatioa 
betag obviottt to a peisoa skilled t« the an 



*T" docameaipuhfished prior to the lotetmatioaalfBtas dale bttt later thas 

the prioiiiy dau claised "A" 



of (he saate pstcni Camity 



Date of Ibe actual oompletioo of the intenutiooat scardi 
January 8, 1998 (08. 01. 98) 



Date of mailing of the tntenutiorul search report 

January 20, 19 98 (20. 01. 98) 



NaiDe and tnailing address of the ISA/ 

Japanese Patent Office 

Facsimile Na 



Authorized ofTiccr 



TelepfaoDC No. 



FortD PCT;ISA/210 (seoood sheet) (July 1992) 



EP0 940 400A1 



I^^^ERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/03839 



C (CominuatioD). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



QtaUoo of documem, with indication, when appropriate, of the relevant pasugcs 



Relevaol to claiiD No. 



EP, 528633, Al (Imperial Chemical Industries 
P.L.C. ) , 

February 24, 1993 (24. 02. 93), 

Pull text & US, 5254558, A & JP, 5-286946, A 

& AU, 9221016, A & CA, 2076226, A 



1-8 



Form PCr/lSA/ZlO (oontinttaiton of secood sheet) (July 1992) 



